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For information about the 
1956 APPLIED HYDRAULICS Prize Paper Contest 


See page 10 


SPECIFICALLY ENGINEERED... 
NEVER MERELY ADAPTED... 
FOR EACH PARTICULAR 


TYPE OF APPLICATION eLtite: Sielel i itensa's - 


COUPLINGS 


ONE-WAY SHUT-OFF 


Shuts off one side of line 


Gives quick connection and disconnection, with instant 
automatic flow or shut-off. To connect Coupling and 
open line to flow of fluid, merely push Plug into Socket. 
To disconnect, a slight pull on sleeve releases Plug and 
shuts off supply end of line. 


TWO-WAY SHUT-OFF 
Shuts off both sides of line 


To connect, pull back sleeve and push Plug into Socket. 
Identical torpedo type valves permit free flow of gas 
or liquid through Coupling. To disconnect, pull back 
sleeve . . . Coupling immediately disconnects, valves 
automatically seal both ends of line. Female pipe thread 
connections from 'g” to 1”, Available in brass or steel. 


STRAIGHT-THROUGH COUPLING 


Provides quick connection and disconnection, but does 
not have shut-off feature. Sizes, ranging from 4" to 2'2”, 
carried in stock. Two special types of straight-through 
steam Couplings also available—one for low pressures, 
and one for high pressures. 


vid Line Couplings for 
gE? HYDRAULIC FLUIDS 


EN 
® STEAM * OXYG 
” NTs * WATER HOSE CLAM 


Quick-Connective Fl 
r * ou * GREAS 


gE ° COOLA 


5 ® HOSE CLAMP PLUGS 


HOSE CLAMP COUPLINGS 


; p SOCKETS ® HOSE CLAMP 
REFRIGERANT 

ACETYLENE ® GASOLIN 
Write for Catalog 


THE HANSEN “#8 MANUFACTURING COMPANY. 


4031 WEST 150th STREET CLEVELAND 11, OHIO 
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.how can / use 


Tet CLASS 


cylinder power J 


in my a it 
machine tools MF "3 
and V| (\— =: \ 
equipment? ho 


Lever 


/ STRAIGHT LINE 
THRUST REDUCED 


STRAIGHT LINE F 
MOTION MULTIPLIED 2.1 DIRECTIONS 


here are basic 
a Ir YOU HAVE a push, pull, lift, press, Cylinder Powered 
clamp or control problem, Hanna Cylinder Power can be the MECHANICAL MOVEMENTS 
answer. The mechanical movements here illustrated may suggest that can be put to work 


ways Hanna Cylinders can be used to simplify the actuation 
and control of machines or equipment and to replace or 
reduce manual effort. 


In the majority of cases, you can select a standard cylinder 
model to meet your specific requirements from the broad 
Hanna Hydraulic and Pneumatic lines. Regardless of whether 
you choose a “standard” or “special” the Hanna label 
assures you of quality developed through fifty years of 
concentration on cylinders and their control valves! 





4 POSITIVE POSITIONS 
WITH TWO CYLINDERS 


SEND for your Free copies of these valuable Hanna Catalogs: 


No. 236B HANNA LOW PRESSURE CYLINDERS 
No. 233B HANNA HIGH PRESSURE CYLINDERS 
No. 750A HANNA MEDIUM PRESSURE CYLINDERS 
No. 254 HANNA CONTROL VALVES 


Hanna Engineering Works 


1741 ELSTON AVE. ¢ CHICAGO 22, ILL. 





HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 
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who makes longer-lasting 
rubber O-rings of +.002’ tolerance 
at low cost? 


minnesota rubber °0 
and gasket company 5? 


compression molded 


injection molded 


Minnesota Rubber O-rings are injection molded by the exclusive 
Minnesota Rubber process. Result is increased resistance to 
abrasions and chemical actions due to consistent, unequalled 
high density. Evidence of the greater density of injection molding 
is shown here in cross sections of Standard Buna N compound, 
.026”x.019”, magnified 240 diameters by University of Minnesota. 

In addition, Minnesota Rubber’s O-rings have no flash. Toler- 
ances can be kept within +.002 inch. Cost? M.R. O-rings cost as 
little as ordinary O-rings! And M.R’s 100% inspection and qual- 
ity control saves you additional money in replacement costs, too. 


free samples and data: == ' 


Free samples of Minnesota Rubber 
O-rings are available together with technical information and 
installation data. 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 
Dept. 104, 3630 Wooddale Ave., Minneapolis, Minn., Phone: WEst 9-6781 


Circle 69 on Reader Service Card APPLIED HYDRAULICS 





—Er «6©&PCUCS 


WD) l MI] ' \ eeedhdane 


Bennett H. Horchler 
oe DESIGN OF HI-LO CIRCUITS 
Paul L. Reed 
_ MORE POWER IN SMALLER PACKAGE PUTS A HYDROSTATIC 
Paul Rolnick paint. DRIVE ON A LIFT TRUCK 
re By L. D. Huffman and R. W. Bruins 


A. W. Benkendorf 
A ste Edit 


ELECTRIC MOTORS 
Allan E. Morris By Allan E. Morris 


A ate Edit 
John A. Lankester _ BUILT-IN MECHANICALLY ACTUATED PILOT VALVES 
Goniiios ADD SIMPLICITY AND SPEED TO AIR CIRCUIT 


Alaric Mausser 
Art f 


NO CLUTCH FOR THIS ENGINE DRIVEN PUMP 


SAFETY AND CONTROL IDEAS FROM A MODERN OIL 
POWERED COAL HANDLING SYSTEM 
By John R. Fawcett 


FLUID POWER LINES PREVENT RUST IN HYDRAULIC SYSTEMS 


LETTERS TO THI HOW TO SALVAGE PRESS PISTON RODS 


EDITOR 
SPEED AND TORQUE OUTPUT FROM HYDRAULIC 
TRANSMISSIONS 
By Dennis W. Prosser 
ee ee SERIES CONNECTED CYLINDERS FOR SYNCHRONIZED 
CONTROL WITH AN OVERLOAD DETECTOR DEVICE 


NEW PRODUCTS ; 
14 By Robert E. Raymond 


USEFUL LITERATURE WHERE TO WITH FLUID POWER ?— 


ss AN APPLIED HYDRAULICS ROUNDTABLE 
IDEAS FROM A SALES 
ENGINEER 
98 
HOW TO USE SELF SEALING COUPLINGS 
By Robert J. Dawson 
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a better kind of power 
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NEW... 


Write for 
Brochure 100 
and literature on 
new E.D. motors 
ond drives. 





- 





Electro Dynamic division of 
General Dynamics Corporation 
Bayonne, New Jersey 








1] to 250 hp. AC and DC 
N.E.M.A. standards 
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E.D. “Selectrol”’ Variable Speed Drives 


The mark of an 


machine 


From America’s foremost 


producer of custom 


designed motors come 


these premium-built, extra 


dependable E.D. “power 


packages "for general 


industrial use—75 years 


in the making—yours 





YNAMIC 


ependable motors 


PRODUCT OF GENERAL DYNAMICS 


eh 
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Useful Literature / 
/ 


IMPORTANT DATA 
ON ADAPTER UNIONS 


Why tolerate a Gna tt un 
Hose Trouble | 


the press with complete information 
on Adapter Unions; Pipe Fittings; 
Boss & Bulkhead Adapter Unions; 
“O” Ring Lock Nuts and straight 
Boss Type Union Adapters; J.1.C. 
Union Adapters and Plugs; 5S.A.E. 
Boss Style Fittings; Check Valves; 


etc. 





Valuable engineering recommenda- 
tions and data, as well as flow charts 
for adapter Unions and Pipe Fittings, 
length formula and thread informa- 
tion is also included. A copy of Cata- 


log No. 201 may be had by writing 


Hose Assemblies to Anchor Coupling Co. Inc., 345 


North Fourth Street, Libertyville, Illi- 


Serve and Serve! ve 


Who said so? 


Our customers—those who have rea- 
son to KNOW. Right here is where 
you can begin to profit by forming 





your own opinion based on first- 
hand experience. First, however, let 
us know your problem so we can 
offer our many years of hose assem- 
bly experience in getting you rolling 


with the right hose and the right 
VALUABLE LITERATURE 
AVAILABLE 
Catalog No. 100 


Pressed-On Assem- 
blies 


No. 301 
Clamp Type and Re- 


couplings for your purpose. Send us 
your installation data, including 
medium to be carried, temperatures, 


pressures and general specifications. 





April, 1956 


Write for our 
catalog 


describing all 


standard Anchor Assemblies. 





Branch Offices: Dalla 


7 345 North Fourth Street e Libertyville, Illinois 


Tex.: Plymouth, Mich. 
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usable Couplings 
and Hose Assem- 
blies 

No. 400 

Anchor’s Exclusive 
Split-Flange Cou- 
plings and Hose As- 
semblies 

No. 500 

Liquified Petroleum 
Gas Couplings and 
Hose Assemblies 
No. 600 


Automotive Hose 
Assemblies 


Write for them! 





USED ON MONARCH LATHES—The Monarch 
Machine Tool Co. uses a Pesco Reversible Pump 
to provide hydraulic power on its Series 62 and 80 
lathes for headstock shifting and four-way power 
rapid traverse, and on the Series 90 lathes for 
head-stock shifting. Pump is belt driven by 

main drive motor (left), 


PESCO REVERSIBLE HYDRAULIC PUMP— 
Model 051001-170. Gear type, positive 
displacement pump delivers 3.6 gpm at 


ran 10 RE ee? ~ 1800 rpm and 1000 psi. “Pressure 
| HE Loaded"’* bearings assure longer service 


life and higher efficiency. 


unique Pesco Hydraulic Pump 


has 
No matter which way you rotate this new Pesco Hydraulic 


oO ne-way Pump, flow is always in the same direction—inlet and outlet 
ports do not change! Startling? Yes . . . but it is typical of 
the valuable contributions now resulting from PEsco’s 

flow. ss creative engineering. 
This Pesco pump is the answer for applications having a 
d | dual rotation power source, but requiring single direction 
regar ess hydraulic flow. On machine tools, for example, it can be run 
off the main drive motor to provide constant hydraulic power 
f regardless of rotation. And for power take-offs on trucks and 
oO tractors, this pump gives correct flow independent of rotation. 
Where can you use this pump? Samples are in stock and 
rotatio n 1 available to original equipment manufacturers for testing. 
Production requirements can be met promptly. For detailed 
information or specifications, contact your nearest Pesco 
sales engineer, or write: Pesco, 24700 North Miles Road, 
Bedford, Ohio. 


*PESCO's patented principle ,\  PESCO PRODUCTS DIVISION 
of gear pump construction : ‘ y BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD e BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 
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Increased production without a sacri- 
fice of precision is the quest of Amer- 
ican industry in this era of automation. 
Hydraulic cylinders are a vital com- 
ponent in today’s automatic ma- 
chinery. In the Model J Hydraulic 
Cylinder, Hydro-Line has designed 
and built an automation cylinder 
that not only meets all JIC and in- 
dustry standards but assures unin- 
terrupted performance and safety 
for both heavy duty work and non- 
shock service. 


Wide Choice of Mountings 
“JA” FIXED FOOT MOUNT 
“JC” CLEVIS MOUNT 

“JR" REAR FLANGE MOUNT 
“jJX" BASIC CYLINDER 

“JB" ROTATABLE FOOT MOUNT 
“JF FRONT FLANGE MOUNT 
“JT” TRUNNION MOUNT 
SPECIAL MOUNTINGS 


MANUFACTURING CO. 
ROCKFORD, ILLINOIS 


5605 PIKE ROAD. 


5 PRESSURE IS ON 


nT S 
CAN 


PEED PRODUCTIOn.- 
DEPEND ON... 


| Hydro-Line 


y SERIES “3” 
2000-3000 P. S. | 


CYL 
+I « 


Wren YQ U DES) ¢ 


’ 


NE 


CYLINDER TUBE—All-steel, heavy wall, 
precision bored and honed for the most ex- 
acting machine tool applications. 


PORTS—Ports are of adequate size and 
completely unobstructed to allow unrestricted 
flow. 


END CAPS— Unbreakable end caps and 
mountings machined from solid steel bar stock 
.. designed for lifetime, trouble-free serv- 
ice. End caps are retained by heat treated 
socket head cap screws. 


REMOVABLE CARTRIDGE GLAND— 
This is a heavy duty bronze package-type 
gland which incorporates self-compensating, 
non-adjustable, leak-proof lipseal and wiper- 
seal designed to wipe both ways so as to 
provide dry rod on outstroke, a dirt free rod 


on instroke. Cartridge easily removed without 
disturbing cylinder assembly. 


CUSHION ADJUSTMENT AND BALL 
RETAINER—Interchangeable cushion adjust- 
ment and cushion ball check provide simplicity 
and easy maintenance. (Cushions optional.) 


PISTON RODS—Heat treated, stress 
relieved, ground, polished and hard chrome 
plated piston rods for maximum rigidity, long 
life and resistance to scoring. 


WRENCH FLATS AND ROD ENDS— 
Wrench flats and rod ends designed to fa- 
cilitate replacement of seals and cartridges 
without dismantling cylinder. 


PISTON RINGS—Step-cut joint piston 
rings seal in both directions assure long life 
and minimum leakage. 


Write for Data on the Complete Line of Hydro-Line Air and Hydraulic Cylinders 


Please send latest literature and specifications on Hydro-Line 


Hydraulic cylinders. 


NAME: 





TITLE: 











CITY: 


STATE: 





HYDRO-LINE REPRESENTATIVES IN ALL PRINCIPAL CITIES FOR CONSULTATION, RECOMMENDATIONS AND DATA 
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Fluid P 


FLUID POWER EFFICIENCY... 
Is a hydraulic system good, bad 
or indifferent when it comes to 
comparing its efficency with that 
of an electrical or mechanical 
system? This is an impossible 
question to answer simply. This 
month’s lead article, “Design of 
Hi-Lo Circuits” gives a large part 
of the answer. 

The important point is this: 
Between the horsepower input to 
the pump and the power output 
at the load, there can be and usu- 
ally are many power losses in 
the hydraulic circuit. Hydraulic 
power is seldom chosen because 
of power savings—it is chosen 
because it can supply the re- 
quired forces and speeds in a 
package which is simpler and 
less costly than any other power 
source, 

But efficiency must’ not be i¢ 
nored. Careful design)#imed f6- 
ward utilizing a| mMegimum 
amount of the input power for 
useful work increases component 
life and reliability by red#éing 
heat. While savings in power 
costs can be considerable, they 
are often incidental by compari- 
son to lower maintenance costs. 


ower / Line 


yo 


a 


about Applied Hydraulics 


ELECTRIC MOTORS .. ~ You can’t hardly drive a hy- 
draulic pump without one. Most industrial hydraulic sys- 
tems use a 3-phase squirrel-cage induction motor because 
this motor is simple and economical. This month, our 
second article in a series which details the selection of 
electrical components for fluid power systems tells how 


to select a motor for a hydraulic drive, 


ROUNDTABLE TALKS... We're glad to credit King Arthur 
with the origination of roundtable discussion. The idea 
undoubtedly goes back way before his time too, but any- 
way we all agree that discussing things at a roundtable 
is an old idea which can often be fruitful. So take a seat 
And if 
you get the urge to add your comments to the discussion 
just jot them down and send them to us. We'd like to in- 


at the roundtable which gets started on page 83. 


clude you in. 


LESS MAINTENANCE, LOWER COST... Here’s a sure- 
fire sales pitch, if it can be proved. Buy a machine for less 
cost, have less maintenance and do the same job as the 
competitive equipment. How could you miss with a design 
like that? Next question—-How do we do it? Designers of 
amall-hydrauliec drive for an industrial truck tell how they 
did it’ im an article on page 57. Is there a big future for 


hydrostatic drives? 


KEEP IN STEP .. . Bol Raymond’s article in this issue tells 
how to arrange and select two cylinders to get them to 
move in synchronism over a 13 foot stroke. An added im- 
portaut feature of this circuit is the overload protection 
device. 


STUFFIN' SAUSAGES ... Ever wonder how it’s done? Take 
a look at the story on page 63. The air powered machine, 
used to form and package sausages, has a couple design 
ideas which you may be able to use. Even if you only eat 
sausages, and even if you don’t like them, you'll be in- 


terested in this machine design problem. 
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Job fitted Precision ‘‘O"' Rings have 


* *« . 
Precision ee solved hundreds of industrial, aircraft 
ua Di | ; , 
O Rings ) ' and automotive sealing problems 


The Hydrotor Hydraulic Cranking Motor, manufactured by 
Hydramotive, Inc., Cleveland, Ohio, provides high cranking torque 
and adjustable speeds over a temperature range of —65° to + 165° F. 

Hydramotive, Inc., standardized on Precision “O” Rings after 
exhaustive competitive tests. Precision “O” Rings guaranteed long 
life sealing and flexibility in arctic cold. 

Precision “O” Rings are compression molded from quality con- 
trolled compounds. They're the finest made! Rigid inspection and 
engineering skill assure long life, leak proof sealing. Precision can 
furnish the size and compound that fits your requirements and “O” 
rings that meet all military and commercial specifications. 

What is your sealing problem? There is an expert — the Precision 
engineer— ready to help you in product design. Rely on Precision, 


” 


the world’s largest exclusive producer of “O” rings. 


Write for your free copies of Precision catalogs on “0” Rings and Dyna-seals 


recision Rubber Products 
Corporation + “O” Ring and Dyna-seal Specialists 





Dept. 1, Oakridge Drive, Dayton 7, Ohio = Sanger, Flent “Bleiaville, Québec 
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YOU CAN WIN ONE OF 
THESE PRIZES 


FIRST PRIZE . .*500 
SECOND PRIZE 300” 
THIRD PRIZE . . 200 


4th to 7" Prizes, each 50° 


Prize papers w 
Applied Hydra 
blist 


which are p 


for at our regui« 


Lo", ak Sy neal 


PRIZE PAPER 
CONTEST 


If you have a part in the design, fabrication, operation or maintenance of 
hydraulic or pneumatic components, circuits or systems for industrial or 
mobile equipment, including aircraft structures, you are eligible to enter 


the APPLIED HYDRAULICS Prize Paper Contest. 


The dynamic growth of the fluid power industry depends on men like you. 
Already scores of Entry Blanks have been asked for. As one of the judges in 
last year's Contest put it "this (the Contest) is one of the best possible ways 
for an ambitious young engineer to get national attention.’ Decide NOW 
and send for your Entry Blank. With it will come Rules of the Contest and 
Suggestions to Contestants. The suggestions, contributed by judges in 


previous years, will help keep you “on the ball.” 


Co-authorship is approved, a number of winning papers have been co- 
authored. Discuss your choice of subject with your department head and 
begin to make your plans. Early entrants have won a good share of major 


Prize money. 


CONTEST CLOSES ON JULY 1, 1956 


For Your Entry Blank, address 
CONTEST EDITOR 
APPLIED HYDRAULICS 


812 Huron Road Cleveland 15, Ohio 


To get your entry blank Circle 250 on Reader Service Card APPLIED HYDRAULICS 





NEW WEBSTER 


Tandem Pump Combinations 





CUT COSTS FOR 
POWER STEERING 


and other Dual Applications 


OIL HYDRAULICS DIVISION 


WEBSTER 
ELECTRIC 


RACINE - WISCONSIN 


Se Orel ® 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM 1/5 TO 30 GPM CAPACITY 


April, 1956 


Webster Tandem Pump Combinations were developed 
especially to meet the demand for power steering on 
vehicles such as lift trucks, farm and construction 
equipment. They provide opportunities for substantial 
savings in all applications where two separate hydraulic 
power circuits are to be served. 

Webster’s Tandem Pump Combinations can be 
furnished in a wide range of capacities. For example, for 
1750 rpm installations, capacities of the larger pump in 
the combination can range from 4.8 to 29.0 gpm at 1000 
psi. The smaller pumps, normally used on power steer- 
ing applications, have a capacity range from 1.0 to 4.0 
gpm at 1000 PsI. 

This new Webster development reduces in- 
stallation and equipment costs in many ways. 


For example: 
Only one driving medium « Shafts of the two 
pumps are mated to operate from a common 
driving medium, thus eliminating the cost of a 
second drive unit. 
Less hydraulic piping - The two pumps have 
a common inlet, thus reducing the amount of 
hydraulic piping required. 
Adaptable « If only the large pump is required 
initially, this can be supplied with a cover plate, 
which enables later addition of the smaller 
pump without additional inlet piping. 
Compact design + Eliminates many installa- 
tion problems and reduces installation time. 
Overall lengths of typical combinations range 
from 83%" to 1014". 

The unique design of Webster pumps 
provides greater flexibility—enables us to 
adapt standard units to solve most special 
problems—thus making substantial sav- 
ings for you. And you get the quality con- 
struction and advanced engineering char- 
acteristic of Webster’s complete line. 


Write today for complete information 


(_] Please send us complete information on 
new Webster Tandem Pump Combinations 


(_] Please send catalog on complete Webster line 


Name 





Title 





Company 





Street 





City, Zone & State 
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McCORMICK FARMALL 400 
Tractor controls every 
implement action 
hydraulically through its 
famous Hydra-Touch 
hydraulic system. 
Individual, closely grouped 
levers permit independent 

or unison control 


of cylinders. 


HYDRAULIC POWER... DELIVERED THROUGH 


FDSUINAD 


HYDRAULIC HOSE ASSEMBLIES... 


Moat competitive Farm Omuplemerct Coles 





probably contributed more to the usefulness, ef- 
ficiency, and easy operation of farm tractors than any other modern engi- 
neering development. Farmers appreciate hydraulic advantages so much 
that they have become one of the most competitive features in implement 
and tractor sales promotion. 


is proud to have among its 
many agricultural users the International Harvester Company—dating back 
to the first McCormick Reaper—in 1831. Eastman—first in the field of 
Hydraulic Hose Assemblies—lists many other agricultural implement 
manufacturers among its users: J. I. Case, Allis-Chalmers, Massey-Harris- 
Ferguson, Inc., Minneapolis-Moline, Farmhand, Avco, and others. 


with Hy- 
draulic Power—delivered through Eastman Hydraulic Hose Assemblies. 
Always specify Eastman: First in exclusive engineering advantages and 
design! First in materials and workmanship! First in the field of Hydraulic 
Hose Assemblies! 


Send your specifications and blueprints 
for our original equip tq 








MANUFACTURING COMPANY 
Dept. AH-4, Manitowoc, Wis. 
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LETTERS 
] tne 7 


Engine Throttle Control 
We are using a hydraulic throt- 


ile control of our own design to 








automatically advance the engine 
throttle when the hydraulic pump 
is loaded, on truck-mounted equip- 
ment of our manufacture. This de- 
vice consists of a tiny spring load- 
ed hydraulic evlinder connected to 
the pressure output of the pump. 
\s a cost reduction measure, we 
would prefer to purchase this con- 
trol. Can you supply the name of a 


manufacturer offering such = an 


LESTER I VYERS 
Chief Engineer 
\ertal iz wers Ine. 
Fort Wayne, Indiana 


Perhaps oul readers have an 
answer for you Har e you chee hed 
the catalogs of cylinder manufac- 
furers to see ifan avatlable single- 
acting cylinder could be ad pted 
jor your oh? We've sent you a 


list of eylinder manufacturers. 


Master Catalog Tech Section 


We've had a number of requests 
for copies ol the 180 page Pech- 
nical Section of the Master Cata- 
log of Fluid Power Products which 
was published in October 1955. 
No part of the Catalog is available 
separately, Complete copies are 


still available at $6.50 each. 


Sluggish Systems 
| have been told that an article 


appeared in one of your recent 

issues on the sluggishness in hy- 

draulic systems due to contamina- 

tion of hydraulics fluid. I believe 

this article was published in con- 

nection with a JIC meeting in 
1954. 

FRANK H. GCILDNER IR. 

General Purpose Control Dept 

General Electric Company 

Bloomington, Ill 

In the November 1954 issue the 

article, “How to Care for Hydrau- 

lic Oils” was authored by John 

R. McCoy. In the July 1954 issue 


Continued on next page 
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CAST 
COMPONENTS 


. for exceptional performance in hydraulic service 


HENANGO offers specialized production of cylinders and 
all other symmetrical components, small or large, ferrous 
or non-ferrous, rough machined or finished to your specifica- 
tions. Produced by the Shenango centrifugal casting process, 
they assure: 
@ Uniform, pressure-dense grain for greater strength and superior 
wear resistance... 
@ Freedom from inclusions and avoidance of porosity . . . 
@ A minimum of machining and faster finishing with excellent 
surface characteristics. 

Find out if Shenango specialization can spare you cost and 
trouble. Get acquainted also with Shenango centrifugally cast 
tubular stock available in a broad range of diameters and 
lengths. For helpful bulletins or engineering service write 
Shenango-Penn Mold Company, Centrifugal Castings Divi- 
sion, Dover, Ohio. 


CENTRIFUGAL 
CASTINGS 


lole] i144 eum il, ho ere 4l, lem.) te), 43) ALUMINUM AND MANGANESE BRONZES 
MONEL METAL «+ NI-RESIST MEEHANITE’ METAL + ALLOY IRONS 
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UNITED STATES GAUGE 


the NEW 


SOLFRUNT’ 


(SOLID FRONT CONSTRUCTION) 


the gauge with 
BUILT-IN SAFETY! 


There’s safety with the new USG Solfrunt Gauge . . . behind 
the face is a solid metal wall! In the event of a Bourdon tube 
rupture, pressure is released through the large rubber blowout 
back. The case is of aluminum. 

Like USG’s Supergauge . . . with proper application . . . the 
Solfrunt is built to last a lifetime. 


ARC-LOC MOVEMENT— Rugged beyond compare . broad 
generated gear faces, deep stainless steel bushings. Calibration 
adjustments from rear by merely removing blowout back. 


SEGMENT—Stainless steel, with nylon-faced gear section. 
Nylon-to-metal bond stabilizes the nylon against expansion 
and contraction ... maintains accurate pitch diameter 
assures proper mesh with stainless steel pinion under severe 
temperature and moisture conditions. 


LEGEND ON DIAL—gives complete description of socket, Bour- 
don tube, and movement material for ready identification. 


MICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits 
accurate repositioning of pointer. 

Solfrunt Gauges available in 4!4’’, 6’ and 8!5” sizes. For 
complete information on case styles, materials of construction 
and connections, write for Publication 1819. 


Cane. Hheguailers 


FOR OVER 50 YEARS 


Home of the SUPERGAUGE 


| 
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a report of the Machine Tool Hy- 
draulics Forum gave some infor- 
mation on the problem of oil con- 
tamination. 

You'll find sources of material 
concerning this problem in the 
January 1956 issue of APPLIED 
HYDRAULICS which is a complete 
index of articles published in the 
fluid power field since 1931 in all 
technical publications. 


Spring Loaded Accumulator 
We are looking for a manufac- 


turer who makes a spring operated 
accumulator for hydraulic sys- 
tems. We operate at 500 to 600 
psi and flow of 45 gpm with the 
cylinders operating t to 5 eveles 
per minute. 
( J WILKERSON 
Concrete Products Co 
Fucson, Arizona 
We are of the opinion that 
spring loaded accumulators of this 
size went out with high button 
shoes. 1 Spring loaded accumula- 
tor for your job would be very 
much bigger and weigh very much 
more than a hydropneumati« type. 
Undoubtedly, spring loaded ac- 
cumulators of the size you want 
can be made. Maybe a reader will 
tell us who could build one for 


you, 


Electric Controls 


| have read with interest your 
article “Electrical Components for 
Fluid Power Equipment” in the 
February issue. This article shows 
electrical symbols which have been 
adopted by the Joint Industry Con. 
ference. Can you advise me where 
I can get copies of JIC Standards 
for electrical, hydraulic and pneu- 
matic equipment ? 

Are JIC standards authorized 
by the American Standards Asso- 
ciation. 

H B DOLI 
Read Standard Corp 
York, Pa 

JIC Standards may be obtained 
by writing the Joint Industry Con- 
ference, Box 182, North End Sta- 
tion, Detroit 2, Michigan. At the 


Continued on page 16 


Division of American Machine and Metals, Inc., Sellersville, Pa. 
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ANOTHER NEW 
HOUGHTON 
DEVELOPMENT 


IN PACKING DESIGN 


Good news for the designer! This new packing 
development standardizes the stack height of 
all Houghton “V” packings. Simply deter- 
mine the number of packings needed in the 
gland (according to your pressure require- 
ments) . . . then allow for the specified dimen- 
sion in your drawing. Whether you use homo- 
geneous rubber, fabricated rubber or leather 
“V's... they'll fit! 

You can forget “‘special’’ dimensions set 
up by various packing manufacturers for par- 
ticular types of packings. Standardize on stack 


- +. product of 


for “V” Packings 


height with packings from Houghton and 
you'll save time and money from the drawing 
board on! 

The leadership in hydraulic know-how is 
typical of Houghton, which supplies all types 
of hydraulic and pneumatic packings, as well 
as a complete line of hydraulic oils and fluids. 

Standardize on Houghton. You'll get the 
newest first—and the best always. Call your 
Houghton Man and let him explain Houghton’s 
Hydraulic Service. E. F. Houghton & Co., 
303 W. Lehigh Ave., Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 
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Assemblies 
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neede or work to 


o 
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Flex 
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wn pecifications 
modern facil 
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vered promptly. 


Supplied for 
Field Assembly 


- 
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O-Tube hose is also 
plied in bulk coils with 


reusable fittings for field 


o 


ssembly. Complete ronge 


of sizes and types 


e send me your free 


Company 








-TUBE 


When you specify Flex-O-Tube for flexi- 
ble lines you get the utmost in depend- 
ability as well as bendability. 
Manufacturing facilities are keyed to 
precise production control. This means 
you can depend on Flex-O-Tube delivery 
dates . . . and that’s mighty important 
when you're working against tight pros 
duction schedules. 


Every needed inspection and testing 
facility is on hand at Flex-O-Tube to 
safeguard the high quality standards of 
every product shipped. You can depend 
on Flex-O-Tube performance. 


Dependable, too, is the engineering 
counsel we gladly extend when you're 
developing new flexible hose products; 
This engineering know-how is based on 
more than twenty years in the business; 


If there's a flexible line in your product to 
conduct air or liquid, that has 
to be bendable, call in Flex- 
O-Tube ... it's dependable, 


3080 


aircraft catalog 
jindustrial catalog 


DIVISION OF MERIDAN CORP. 


2527 JIM DALY ROAD 


INKSTER, MICHIGAN 


Flex-O-Tube Co. (Canada) Ltd., Windsor, Ontario 





Circle 37 on Reader Service Card 


LETTERS / 
| / to the editor / 


present time JIC drawing symbols 








are not authorized by American 
Standards 


work is being done by an ASA 


{ssociation: however, 


committee to incorporate JIC hy- 
draulic symbols into their stand- 


ards. 


January Index Issue 


In view of the fact that you have 
published the Master Catalog of 
Fluid Power Products. I have been 
wondering what you were going 
to do with the January issue, 
which has been a Directory issue 
in the past. The January 1956 In- 
dex issue has arrived and the ques- 
tion has been answered. 

I think the engineering index is 
a worthwhile idea and it has been 
very well carried out. In view of 
the fact that the index covers a 
period of from 1931 to date, I am 
wondering whether it is possible 
or desirable to make this index an 
annual affair. What are your 
plans? 


IOHN ¢ SPOTTON 
John Spotton Co. Limited 
Toronto, Canada 


Our plans for juture issues of 
the Engineering Index depend on 
two things. Vost important ts our 
readers interest. It appears to be 
cood. H e have already had orders 
for hundreds of additional coples. 
{nother factor is the amount of 
new material each year. We will 
keep the index up-to-date and as it 
xrows uve will be able to determine 
when it is most practical to pub- 
lish another index. 


Air Cylinder Knowledge 


We are interested in mechaniz- 
ing our machines with the use of 
air cylinders, and would appreci- 
ate it if you could recommend a 
good handbook on the subject. 

P. W. HELLIGE 


Saco Manufacturing Company, Ine. 
Saco, Maine 


Your best information about air 
cylinders is in Elmer Heiser’s book 
“Air & Oil Cylinders in Industrial 
Applications”. This excellent book 
can he ordered jrom us. The price 


is 30.00. Continued on page |8 
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, t (; F tiny and lightweight. 


A » 
But don’t be misled — they’ll easily 
outperform other valves that are much larger 
and heavier. Built to withstand high voltages and 


y () temperature extremes, Skinner valves provide leakproof, 
) And being small, they are easily 
ii adaptable to your most compact equipment 
design. Call in a Skinner engineer on all your 








valve problems first. He can draw from over 100,000 variations 


... all of them big in capacity, power and performance. 


Write for the new Skinner Solenoid Valve Catalog. On your letterhead, please. 


SINNER “= 


SKINNER ELECTRIC VALVE DIVISION - SKINNER CHUCK COMPANY 


Tee m Y 
S$ 0 LE N 0 | 105 Edgewood Avenue 
New Britain, Conn. 


WORLD-WIDE REPRESENTATION 
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now available with 


Teflon Rings 


0/ We would appreciate learning 
0 of a source of the various stock 
sizes of Teflon back-up rings as 
shown on page 491 of your 1956- 


PYe ThA TNO ECRRO DEO RPON MAAN) 29M | 57 Catalog of Fluid Power Prod. 


ucts. 


Por eeenee FUMES | Sor 


Jett 
Grand Rapids, Michigan 
{ list of manufacturers has been 
sent. 


Darcova Pumcup 
2 


Please See Your Library 


Since our January Fluid Powe 

Engineering Index was put in the 

mail we've been asked for reprints 

of many articles which have been 

published in APPLIED HY- 

DRAULICS and the other 200 or 

more publications which we in- 

dexed. We can not supply reprints 

of material from other publica- 

tions. Also reprints from many of 

the early issues of APPLIED HY- 

=a DRAULICS may not be available. 
DaRuinc VaAre errs Your best bet is to request your 
public library to supply you with 

photostats. Many libraries 

throughout the country are set up 

to give this service for a nominal 


charge. 


Pressure Loaded Pump 


We've been using your Com- 

— ponent Application Sheets to pre- 
Bevel Type Pumcup pare a session on hydraulics for 

our field people. This statement 

ARLING Pumcups—long noted for unequalled efficiency and life in all Raeh Senay Serenata 
kinds of cylinders—are now greatly exceeding their own performance 
records! The new 100% Nylon Composition, available on/y in Darcova Pum- 


“Many high pressure designs (of 
gear pumps) are pressure bal- 
cups, does it! anced to relieve hydraulic loads 

Nylon Pumcups are made in sizes, types and textures exactly right for your 
particular equipment—ready ow to give you unprecedented piston packing duce friction 
wear plates.” How is this accom- 


on the shaft bearings and to re- 
forces against the 
performance! 


Write for helpful data Bulletin No. 5503. plished in a gear pump and who 
manufactures such pumps. 


DARLING VALVE & MANUFACTURING CO. R. B. EVANS 


2 ete , wage Fairmont Railway Motors. Inc. 
5 ANGI be Williamsport 15, Pa. Releeet Bien 
The statement refers to pressure 
TRADE MARK loaded designs in which hydraulic 


pressure is directed against the 





fmt O8'G ma =FOUnOm Cur 


end faces of the gears. Names of 
manufacturers of pressure loaded 
gear pumps have been sent. 
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ADJUSTABLE 
REGULATOR f; -jf/-::. 


4. 
. . vo. eT Fy"* FOR THE 
Designed for Panel Mounting | OEE answer 
Reet > Oa es Yar Senge h se tak) ql > TO YOUR FLOW 


~ CONTROL 
, REQUIREMENTS 


A 


CUT-AWAY VIEW 
SHOWING INTERNAL CONSTRUCTION 


Waterman Engineering Company have combined 
in this new Adjustable Flow Regulator all the best, 
improved features . . . at the same time adapt- 





ing it to Panel Mounting. 
Increases the flexibility of your hydraulic systems 
. ideal for installations requiring frequent 





changes in operating speeds. 
Write for illustrated bulletin 


Affords a variable adjustment of flow rate over a describing the many features of 
this Adjustable Flow Regulator 
such as right or left rotation of 
control handle, 180° handle ro- 
tation, pressure drop, regulated 
flow tolerance, etc. 


wide operating range. 


ENGINEERING COMPANY 


725 CUSTER AVENUE 94 EVANSTON, ILLINOIS. 
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Guarantee TOP Performance and Maximum Life! 


THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C” »xrovide practically com- 
I I sf ¢ ) > 


Heeeneneneeenienile 


plete protection against damage from ham- 


oO 
er blows, wrench-dropping, mishandling, / iy 
| a 7 


ind similar occurrences. Available from 
Miller at no extra cost. 


The HARD CHROME PLATING over Cf 


] a ~ 


th n ise h irde ne d rods protec ts against 
scratch-damage and rust. Available from 
Miller at no extra cost. a 
G 
Y 


aa 


Benefits To You 


“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
ire impervious to practically all known 

micals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller at no 
extra cost. 


Benefits To You 


est quality Black Ferric Oxide Finish 
vides rust protection in air cylinder op- 


LLL 


n and on all cylinders during ship- 


nd installation 


nder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
This finish not recommended for water 


service 


. To \ Dept) 
to route i our future 
the “On al lease 
to . e 
nts. P ‘ 
tment — features: NOTE. On all Miller Hydraulic Piston Seals 
by us qual) Leather Cup Seals are standard, Piston Ring 
form. signed _—— Seals are optional at no extra cost, and “Tef- 
on lon” Cup Seals are available at extra cost. 
Title 


sish 
You may wis! 


. ve 
this entire pag 


sroper depar 
F pany, 


handy 
copies 


your com 
ing this 
additional 


request. Member of the National Fluid Power Association 


MILLER FLUID POWER DIVISION 


FLICK-REEDY CORP. 





SALES AND SERVICE FROM COAST TO COAST 
Vv ey . YTON e Oeci INN le wy 5 
ee’ NOUASETPINA © BOSTON © HARTFORD © NEW VOOR CITY Wie _ 2008 N. HAWTHORNE AVE., MELROSE PARK, ILL. 


BUFFALO © ROCHESTER © MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT 
FORT WAYNE © SOUTH BEND © INDIANAPOLIS © MILWAUKEE © LOUISVILLE 


KANSAS CITY © SEATTLE © LOS ANGELES © SAN FRANCISCO © BALTIMORE 
i? © ee > aoe: ee Ee eee AIR & HYDRAULIC CYLINDERS *. BOOSTERS * ACCUMULATORS 
TORONTO, CANADA ond OTHER AREAS 

COUNTERBALANCE CYLINDERS 








NOW! 40-micron, self-cleaning filter 
It’s the new Cuno SUPER Auto-Klean 





HOW IT WORKS. Dirty oil enters inlet (1) at left, fills housing 
(2) and flows through metal edge-type filter (3). Clean oil 
rises through center of filter, leaves at right. Dirt combed 
out by cleaner blades (4) is removed through drain (5). 


FILTER ELEMENT consists of stacked major and minor discs and 
cleaner blade bearing against minor discs. Small] arrows show 
flow. Short restrictions between minor and major discs stop 
40-micron particles but allow high flow rate. 


- 





Cuno’s new SUPER Auto-Klean is the first practical, com- 
pact micronic filter for lubricating oil, hydraulic fluid, coolant, 
fuel, and other industrial fluids. 


Many times smaller than other micronic filters of equal ca- 
pacity, Cuno’s new SUPER Auto-Klean filter now makes 
possible economical, micronic filtration at high flow rates 
and eliminates the need for replacement cartridges in most 
cases. Here’s what it offers: 

1. Full-flow 40-micron filtration with a self-cleaning filter. 
Positive protection against particles larger than 40 microns 
(actually 0.0015 in.). All-metal filter can’t rupture or channel. 
2. Easy cleaning. Just turn the handle—by hand or continu- 
ously with motor drive. No interruptions for cleaning. 

3. No cartridge changes. Ends operating costs if you've been 
using cartridge filters. 

4. Low pressure drop, no pressure drop build-up. An 8” by 
2%” SUPER Auto-Klean filters 30 gpm of 200 SSU oil with 
only 3 psi pressure drop —up to 75% more with slightly 
higher pressure. 

5. High capacity in a small package. Many times smaller 
than replaceable-cartridge type filters of equal capacity, it 
saves with lower initial costs, lower installation costs. 

6. Easy to build into new equipment. Available for line-type 
housings (left) or incorporation in sump or reservoir (below.) 
Works in any position. 

7. Easy to install in old equipment. Fits existing Auto-Klean 
housings. You can easily replace most 2%” diameter elements 
with SUPER Auto-Klean for finer filtration. 


Write today for complete technical data on the new 
SUPER Auto-Klean for your new or existing equipment. 
Ask for Catalog No. SAK-057. Cuno Engineering Corpora- 
tion, 2-4 South Vine Street, Meriden, Connecticut. 59 


FILTERS FOR INTERNAL PIPING (A and B above) allow stream- 
lined design plus the best infiltration. Flange mounting with 
external outlet (C above) and line-type (large cutaway above 
left) are just a few of many other possibilities. 


Removes More Sizes of Solids From More Kinds of Fluids 


AUTO-KLEAN (edge-type) » MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) * PORO-KLEAN (porous metal) 


Sc 68 
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HYDRAULIC PRESSURE EQUALIZING SYSTEM Summer Courses 
ON GANTRY TYPE MILLING MACHINE Feature Fluid Power 


The National Conference on In- 


_ atte “ef dustrial Hydraulics, sponsored by 
longitudinal travel of the rail milling head. The equalizing sys- ' ‘ver 

: ° the Graduate School of Illinois In- 
along the ways, a hydraulic pres- tem. wholly embodied in the rail 


lo prevent seesawing in the package and a 50 hp heavy duty 


stitute of Technology and Armour 


sure equalizing system, tracer con- insures accuracy of .002 they par- Research Foundation of IIT. of 
eset o < 2 e ° 


trolled, has been built into one allel throughout the 70 feet length 
. fers a two week summer course, 
of the largest milling machines of the ways. Also, the system in- 90 “n..: 
“ee June 11-22, in “Basic Oil Hydrau- 
ever built. Designed, built and in- sures an extremely fine finish, . 99 , 

7 : F : : lic Power”. A full time day pro- 
stalled by Portland Machine Tool showing relatively few feed marks. 
Works. the machine has a work Illustrations show view of rail and 
capacity of 17 feet x 70 feet. The head. and rear view (insert) with 


machine, completely hydraulically the hydraulic pressure equalizing 
vvv 


gram, running six hours a day, 
five days per week, it is designed 
for shop, maintenance, operating 
A . . and sales personnel, The course 
driven, is equipped with a power system on each side. , é . . 
consists of lectures, discussions, 
laboratory demonstrations and ex- 
ercises. Among subjects to be cov- 
ered are properties of hydrauli 
fluids, pumps, rotary hydraulic 
motors, piping, seals, valves, basic 
circuit descriptions and circuits 
applied to automatic machine 
operation. The class will be limited 
to 25 men. Applications, to be con- 
sidered on a first come first served 
basis, should be submitted on or 
before May 15 to: Conference Sec- 
retary. National Conference on In- 
dustrial Hydraulics, 3300 South 
Federal Street, Chicago 16, Ill. Tu- 
ition for the course is $100, 
“Recent Developments in Fluid 
Power Control” is the subject of 
a special summer program offered 
by Massachusetts Institute of 
Technology, July 9-20. Results of 
research and development of high 
performance hydraulic and pneu- 
matic control systems carried out 
at MIT during the last three years 
will be presented. Emphasis will 
be on fundamental aspects of the 
work with discussion periods for 


Continued on page 24 
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Here's how &p 
COOPERATIVE 
HOITUG, 


can helo you 


HELP YOU ENGINEER YOUR PRODUCT, 
ELIMINATE TOUGH TROUBLE SPOTS 
AND SAVE YOU MONEY IN FLUID 
SEALING AND RELATED FIELDS 


Developing a new product or rectifying trouble in 


a present one? Why not supplement your own 
engineering facilities with C/R Cooperative 
Research? In the areas related to oil seal design, 
lubricant, chemical, gas, or air retention, and 
foreign matter exclusion—as well as in the 
development of synthetic rubber and impreg- 
nated mechanical leather parts—Chicago Raw- 
hide’s developmental facilities are the most ex- 
tensive in the country. 

All of them are at your service . . . for help 
with your critical or unusual problems. You may 
be sure that your design specifications, perfor- 
mance requirements, and production controls will 
be met to the letter. A few of the many ways in 
whi h Cc R Coope rative Research serves other 
leading manufacturers are pointed out on this 


page. We'll be glad to help you. 


INFORMATION . . . Comprehensive 
brochures and catalogs are available to give 
you the complete scope of C/R products and 
services. Write for your copies, and please 
indicate your area of interest. 


Tr 


on; Bor Ucie! 
RAWHIDE 
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DESIGN .. . When your 
product is on the drawing board 
is the time to correlate design 
and materials with performance 
requirements. C/R’s expertly- 
staffed engineering groups work- 
ing in close cooperation with 
the material labs have done it 
for others . . . and can do it 
for you. 


MATERIALS .. . Pioneers 
in the development of Sirvis 
(mechanical leather) and 
Sirvene (synthetic rubber) parts 
for oil seals and other mechani- 
cal applications, C/R will cus- 
tom-develop materials for your 
special needs in our synthetic 
rubber or leather laboratories. 


PRODUCT TESTING 

Many products, new and 
present, need extensive check- 
ing. C/R testing labs often 
work many months to verify de- 
signs, eliminate trouble. This is 
standard procedure on all C/R 
stock products . . . essential in 
developing yours. 


TROUBLE SHOOTING 
... Auto and heavy equipment 
makers, as well as manufacturers 
in most fields you can think of, 
have solved difficult sealing and 
related problems with the help 
of C/R Cooperative Research. 
You can, too... and save time, 
trouble and money. 


PRODUCTION ... Six 
plants, operating as extensions 
of C/R Cooperative Research, 
provide laboratory-like quality 
control, timed to your needs. 
C/R Sales Engineering follows 
through to coordinate and as- 
sure satisfaction. 


EXPERIENCE... Broadest 
in the field. Proof? More auto- 
mobiles, farm equipment and 
industrial machines rely on 
C/R Oil Seals than on any 
similar sealing device. C/R 
diaphragms, boots and gaskets 
are in the same top categories. 





BRIEPRS/ 
| Jcontinued/ 








include control valve configura- 


| exploring new ideas. Subjects will 
| 
| tions and characteristics, pneu- 


matic processes and drives, distri- 


buted parameter effects in fluid 
power lines and fluid power sup- 
“ plies. Application for admission 
with and complete information should 


be addressed to the Office of Sum- 


mer Session, Room 7-103, Massa- 
chusetts Institute of Tec hnology, 
Cambridge 39, Mass. vvv 


HYDRAULIC OIL FILTER 


Slotter Converted 
To Hydraulics 


A cross-feed was changed from 
a mechanical to a hydraulic drive 
and a tracer unit to automatically 
control the drive was _ installed. 
This change makes the machine 
automatic and permits use of an 
unskilled operator. 

Increased production require- 
’ life up to a year ments of a motor frame for diesel 
— pw ing refilling of systems. locomotives led to the need for 
frequent draining, 


i] Filters trap dirt, acids, rust, ; - | 
all solid contaminants, 


eliminates usual 


HILCO Hyflow 1°) 

sludge, gums, resins . +> 
r hydraulic syst 

papers ‘tion at all times. To you, 

fe, reduced wear and ; Zs 

i d lower ~ HIL 

aia OIL RECLAIMER 


' 3! i 7 F il re- 
i me a or complete OL 
sorrgaateve a h i d oduction. Hy- claiming. Removes 
ment operation with increase pr = ine , 
itivi depends uF | tile impurities; mois- 
draulic unit sensitivity pee i ; 5888. 


HILCO Hyflow filters remove solids 45 gic. trom hydrauli® 
system. ter the system and retain much fluids by 
nter 


h process. 

i il f the , , ) 

ich enters the oil — ity and economy an automatic slotting operation. To 

Obtain the full capacity : . | 

ing condition with HILCO. meet this need, a standard 21] inch 

. 

table models. They can we production slotter was adapated 

pment operation. by Modern Tool W orks Ltd. of 
1 oronto., 


em clean and in 


top running cond 
this means longer oil fi 
_ hence, less down 


rasion . - ; a 
you continuous equ'P 


soon as they 
of the moisture wh ' 
atmosphere and from condensation. 
ent by keeping it '” top runn 
in stationary oF Por 


ems without interrupting equ! 


of your equipm 
Hydraulic Oil Filters come 


hooked into hydraulic syst a 
The rotary table electric drive 
sie At ts ne ce i x ™ through suitable gearing was not 


: m Clean.. altered. Mounted on the rotary 
keeps your Hydraulic — table are a template which deter- 
mines tracer action and the work 

holding fixture. As the table ro- 

WRITE TODAY FOR THIS Aree BOOKLET tates, the tracer valve tip, bear- 

ing against the template, controls 
oil flow to the feed cylinder. 

The operator loads the machine, 

starts the cut, engages the feed 


uwe H I L L I A 4 D Corporation and the machine takes over. It 


shuts off when the job is com- 
148 W. FOURTH ST. ° ELMIRA, NEW YORK plete. asia 
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Recommendations at no Obligation 





Saves 40% Space! 


TRONGER,T 


Than Outmoded 
Tie Rod Cylinders! 


aa 


~ 


U— OL Ji VO), 
SQUARE HEADS WITH TIE RODS f 


/ 40% 


|] / SPACE 
(3) T-J | T-J 


T-J SPACEMAKER provides additional room for 
adjacent equipment without sacrificing strength 





ee ee ee ee ee ee ee ee eee ee ee 























NEW LITERATURE . . . send to- 
day for new Bulletin with com- 
plete details of Spacemaker line. 


CYLINDERS 
Offer All The Extras As Standard! 


@ NEW exclusive Ingenious Cushion Designs... Super Cushion 

Flexible Seals for Air... New Self-Aligning Master Oil Cushion 
@ Compact design eliminates tie rods, saves up to 40% space 
@ Proven Performance . . . with Extra High Safety Factor 


@ Hard Chrome Plated Bodies and Piston Rods (Standard, at no 
extra cost). 


@ OIL pressure to 750—AIR to 200 P.S.1. 


You'll find many answers to automation in your plant with T-J Space- 
maker Cylinders! Designed with years-ahead features for top perform- 
ance and dependability. Wide range of styles, capacities . . . for all kinds 
of push-pull-lift operations . . . reduces man-hours and costs! Write 
The Tomkins-Johnson Co., Jackson, Mich. 


MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHOR 
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ASLE Annual Meeting 


Twenty-two technical sessions, 








48 technical papers and a concur- 
rent lubrication engineers course 
were presented at the 11th Annual 
Meeting & Exhibit of the Society 
of Lubrication Engineers held 
early this month in Pittsburgh. 
Papers presented covered Studies 
in Viscosity, Properties of Lubri- 
cants, Application of Lubricants, 
and Fire-Resistant Fluids Today. 

vvy 


Air-Hydraulic 
Drill Press Head 


This new unit. developed after 
intensive research and testing, fea- 


for HIGH HORSEPOWER— tures a choice of completely auto- 


matic operation or by shutting off 
HIGH PRESSURE service air pressure and inserting the re- 
movable drill press handle, manual 
This Series “C” seco heavy duty pump is a rugged, revolutionary operation of odd lot drilling can be 
answer to high pressure, high horsepower requirements. It opens done. Designed primarily to oper- 
up new horizons in the use of oil hydraulic power. ate on 30 to 40 psi air pressure for 
Pressure is developed within hollow pistons—making it pos- average single spindle drilling op- 
sible to generate pressures up to 10,000 PSI without loss of 
mechanical efficiency. Each piston assembly is completely sur- 
rounded by high pressure lubrication and literally floats in a 
hydrostatic film of oil during its pressure stroke. A specially de- 
signed oversize Timken bearing assembly insures minimum fric- 
tion and maximum area of contact at points of piston actuation. 
Fluid timed ball check valves insure quiet and efficient operation 
at all pressures 
Series “C"’ SECO pumps are at present made in 2 models, with 
the following characteristics: 


MODEL c-11 





MAXIMUM PRESSURE. SPOT RATING , PSI 5,000 


MAXIMUM PRESSURE, CONTINUOUS RATING PSI 4,000 





DELIVERY AT MAXIMUM PRESSURE GPM 10 


SPEED RPM 1170 P 
nn _ —___——— eration, a large reserve of gauge 


POWER INPUT AT MAXIMUM PRESSURE HP, — pressure is available for use in 





multiple spindle drilling. 
Rotafeed Company built this 


if you are interested in high horsepower, high pressure hydraulic 
power, you should have complete information on these heavy-duty 
pumps. Use the Reader’s Service Card. 


equipment with a greatly simplified 
electrical control panel. To its left 
is the valve assembly consisting of 


SERIES “C” 
“HOLLOW PISTON" PUMPS 


+ , Sea YE eer 


solenoid 4-way spring return valve, 
two pressure regulators and two 
a gauges. Upper gauge and regulator 
supplies pressure for downward 


SIMPLEX ENGINEERING co. stroke while lower gauge and regu- 


lator permit savings of large vol- 


ZANESVILLE, OHIO {: ume of air on return stroke by 
operating at 5 to 7 psi. vvv 
Continued on page 28 
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NUGENT FILTERS yA b ht | H J Bf. ntin d D 
Provide the Positive Protection o 


Fine Equipment Deserves ,/ aoe For 
ill Stripper 


lo operate tongs on a 400 ton 








hydraulic steel mill stripper, a spe- 
cial cylinder 
Oilgear Company designed and 
built this 24 inch bore, 84 inch 


was required. The 


stroke double-acting 3000 psi hy- 


FIG. 1280 CP*0d draulic cylinder. The rams and pis- 
*0."IR ANDIS 


ton of the unit are one 310 inches 


The turbogenerator shown above, pow- 
er plant for the new Norfolk & Western tray f a 
44-07 


4500 H.P. experimental locomotive, is eYM 


long stee! forging. Powered by a 


35 hp pump, the cylinder has a full 


assured of maximum protection against 
mechanical breakdowns due to improper 
lube oil filtering. Installed on the unit 
is a Nugent 1280 CP size 1R Absorbent 
Oil Filter which effectively filters the 
main gear and pinion lube oil for the 


load ram speed of 15 ipm and eXx- 
erts a normal rated force of 446 
tons and a peak force of 530 tons 
in either direction. An auxiliary 
constant delivery pump rapid tra- 


verses the ram at 112 ipm in either 


generator drive. e 
, up to 54 


vvyv 


ee ; direction at any force 
Operators of diesel engines, gas en- 
gines, turbines and other vital machin- 
ery know there is no substitute for safe, 
low cost, reliable filtering. For this 
very reason, Nugent Filters are selected 
first—to keep oiling and filtering sys- 
tems in tip-top shape the year ’round. 


tons. 


New Type 
Cold Finished Tubing 


The expanded facilities of Tube 


Corporation are produc . 


- 


and your machinery a 
favor. Check some Nugent equipped 
installations. Ask the men who know 
first hand about the value of Nugent 
filters. Find out how Nugent filters pro- 
tect your equipment and insure long 
life... how they offer greater filtering 
area... increase engine dependability 
and do it at lower overall cost! 


Do yourself 
Reducing 


ing this tubing by a new process, 


which combines cold compression 








For full technical details and specifications, 
write today outlining your filtering requirements. 


Upper right: Sectional view of factory packaged 
“Throway" Nugent filter recharge. 


1280CP Pressure Fuel The -. 


ing, which will have improved sur- 


Lower right: Nugent Fig. rolling and cold drawing. 
Filter. 


face, closer tolerances and superior 





FIG.128OA OR 


mechanical properties, is first pre- 


cision-sized by compression 
rolling in tube reducers. then fur 
ler reduce , awing 
3432 Cleveland St Skokie, Illinois ee 7 : Y —- eines 1S ” 
customers’ individual specifica- 


OIL FILTERS, OILING AND FILTERING SYSTEMS, TELESCOPIC OJLERS, a tions. 


OILING DEVICES, SIGHT FEED VALVES, FLOW INDICATORS 


Representatives in Boston * Cincinnati + Detroit + Heuston + Le Junta, Cole. + los Angeles 
New Orleans + New York + Philedeliphia + Portiond, Ore. + Sen Francisco 
Representatives in Conade: Montreal * Toronto + Vancouver 


Illustration shows 


furnace used for final annealing of 


retort-type 


Minneopolis + 


Seattle + St Lovis + Tulse © 


Continued on page 30 
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Order Now 
While Still 
Available 








PARTIAL LIST OF CONTENTS OF 
THE TECHNICAL DATA SECTION 


BASIC FLUID POWER DATA 
Glossary, Abbreviations, Basic Formulas, 
Tables and Charts, Nomographs of basic 
performance and characteristics and 
Basic Design Problems 

MACHINE CIRCUITS 
J.1.C. Symbols, Commonly Used Valves 
Reservoir Design Rules and Circuits 
grouped by basic applications—Press Cir- 
cuits, Processing Equipment, Mobile 
Equipment, —— Too! Circuits and 
Welding Circu 

COMPONENTS AND UNITS 
ACCUMULATORS—Types, Applications 
Selection, Le sa Computations for Cy/- 
inder Opera 
FLUID rOwER "soosters— Types, Advan- 
tages, Selectio 
FLUID POWER "CYLINDERS—Applications 
Mountings, Construction, Cushions, Force 
Developed, Air Requirements, Ordering 
Specifications 
ELECTRICAL COMPONENTS—Five De- 
sign Steps for Control Systems, Electrica! 
Symbols, Selection of Controls, Electric 
Motor Characteristics, Uses of Limit 
Switches 
FILTERS—Oil, Air Filters, Representative 
Circuit Installations, Oil Reclaimers— 


The Handbook of Fluid Power 


YOU GET THE FACTS WHEN YOU WANT THEM 


Here is a treasury of all kinds of hydraulic and pneumatic information 
that will help every man to save time and avoid trouble in his work. 
It will go a long way to improve his skill and reputation. 


The Master Cafalog of Fluid Power Products ,.:.4; you, 


in one complete volume, a host of oe pneesing and technical data— 


formulas, charts, diagrams, circuits and many hundreds of sources of 
additional data such as manufacturers catalog sheets and “Where to 
Buy Locally" through engineering sales agencies. You will find in the 618 
pages of this indispensable volume, many facts to speed up and sim- 
plify your design, engineering and application work. 





What they say 


Purifiers 

FITTINGS: PIPE & TUBING—Flared, Fiare- 
less Fittings, Couplers, Swivel Joints 
FLUID MOTORS—TRANSMISSIONS— 
Gear, Vane and Piston Motors, Hydraulic 
Transmissions 

HEAT EXCHANGERS—Oi!, Air Coolers, 
Oil Viscosity Chart, Temperature Regula- 
tion, Selection 

HOSE & HOSE FITTINGS—Oil Hose, Se- 
lection and Use, Computing Length of 
oe Assemblies, Air Hose, Hose Cou- 


"| would like to say this is a very compre- 
hensive volume, which we will find invalu- 
able in our Engineering Department.’ 

GC, Chief Engineer, Montreal! 

"We have received our copy of the Master 
Catalog of Fluid Power Products and we 
feel that you have done an excellent job 
with this edition." 

EDS, Pasadena, Calif 

"This catalog has been examined, and it 

is our opinion that it is very well prepared 


on your first edition." 

THT, Pittsburgh, Pa. 
"We certainly should like to acknowledge 
our sincere gratitude for the very splendid 
Master Catalog of Fluid Power Products for 
1956-1957."" 

CAW, Richmond, Va. 
"We feel that it's extremely well done and 
@ wonderful thing for the industry." 

HR, Los Angeles 
“| just wanted to drop you a quick note 


plin and will serve a very useful purpose." to tell you what a marvelous job you people 
HYDRAULIC FLUIDS—Petroleum Base SHT, Sales Manager, South Lyon, Mich have done on the new hand book." 
Properties and Characteristics, Fire Resis- "It is indeed a pleasure to congratulate you PL, Denver, Colorado 

tant, Aqueous and Non-Aqueous Base 
PACKINGS AND SEALS—Types of Me- 
chanical Seals, J.1.C. Recommended Prac- 
tices (Specifications), Backup and Wiper 











Rinat car Tynes, Vane, rites, reve. | ORDER BLANK _ Master Catalog of Fluid Power Products 
rocati 1240 Ontario Str lev i 
TUBIN PIPING, MANIFOLDS—Tables of ° o Street a Cleveland 13, Ohio 
Size, Pubtee spocinestors, Secommenses Send me copy(s) of the MASTER [7] | enclose my check for . 

ee ee ee CATALOG OF FLUID POWER PRODUCTS at [Fj You can bill me later 

ing, Types of Panel (Manifold) Construc , : 

tion this Special Coupon Offer of $6.50 per copy. 

VALVES—Functions and J.1.C. Symbols of Postage prepaid. 

Pressure, Volume and Direction Valves 
Name 

Address 

City 

Company 

Position 

SAVE We pay delivery costs if you send remittance with this form. 
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National offers you 


Top quality O-Rings, 


fo f= oJ-Vatelole) WAU laliiol gia p 


delivered on time! 


Here’s the way National insures uniform high 
quality in National O-Rings: 
All ingredients are of highest quality, carefully inspected before 
compounding. Compounding is done under strict controls to 
insure absolute uniformity of batches. Molding is done on mod- 
ern equipment by skilled veterans in O-Ring manufacture. Rings 
are given a complete precision trim, then complete inspection. 
Every precaution is taken to insure that no O-Rings with cuts, 
scratches or mold defects are shipped. 
A complete line of industrial O-Rings, including the new 
small cross-section rings, is available for prompt ship- 
ment from convenient warehouses. Prices are most 
competitive. Call the nearest National Applications 
Engineer and prove this to yourself! 


NAGISNAL 


OIL & GREASE 17 18) 


O-RINGS SHIMS 


NATIONAL MOTOR BEARING CO., INC. 


GENERAL OFFICES: REDWOOD CITY, CALIFORNIA 
PLANTS: REDWOOD CITY AND DOWNEY, CALIFORNIA; VAN WERT, OHIO 


h f Cormi Building, HArrison 
t ig., YEllowstone 
Dizon 


VErr ‘ 


W Alnut 
LOgan 
Stree BRoad ly 
nd Bled., Mitchell 2-7 
ud National, EMerson 
uth Broadway, AMherst 2 
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stainless tubing. Production capac- 





ity will be in excess of several mil- 
lion feet of tubing per month. Size 
range will be from '.-1'. inches 
OD with wall thickness from .005 
to .095 inches. incited 


Hydraulics Reaches 
Dizzy Heights 


\ hydraulic platform, truck 
mounted, for use on construction 
sites has been manufactured by 
Simon Hydraulic Machinery, Dud- 
ley. England. The unit will lift two 
workmen to a height of 40 feet. All 





movements are controlled by the 
workmen on the platform, using 
pedals for raising and lowering 
and using a knee-operated rota- 
tion control. Hydraulic operation 
is provided by one pump driven 
by a small motor. This unit will 
be featured at the British Indus- 


tries Fair later this month. YY 


Nuclear Research 
Assignment For 
Greer Hydraulics 


Westinghouse Electric Corpora- 
tion, working on a U.S. Navy as- 
signment, awarded a contract to 
Greer Hydraulics, Ine., for re- 
search and development work on 
a gas pressurizer for atomic power 
plants. 

Basic research and engineering 
will be conducted on gas pressur- 

Continued on page 32 
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Ex-Cell-O Precision Cylinder Boring Machines shown below are 
finish-boring V-8 engine blocks. Like so many other high-production 
machines, these make generous use of hydraulics. 

In addition to the advantages inherent in hydraulic control, 
Vickers Hydraulics gives you the benefits of a nation-wide company- 
operated field engineering and service organization to assure cor- 
rect application and operation with least maintenance. Vickers has the 
complete line of hydraulic equipment necessary to take undivided 
system responsibility . . . to eliminate any risk of incompatibility of 
hydraulic components. 

The Vickers Application Engineer near you will be glad to 
demonstrate the many benefits you can obtain by using Vickers 
Hydraulics. Write for a copy of Catalog 5002B. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 @ Detroit 32, Michigan 


Application Engineering Offices: * ATLANTA + CHICAGO «+ CINCINNATI « CLEVELAND 
DETROIT « HOUSTON « LOS ANGELES AREA (El Segundo) « MINNEAPOLIS « NEW YORK AREA 
(Summit, N.J.) « PHILADELPHIA AREA (Media) + PITTSBURGH AREA (Mi. Lebanon) « PORTLAND, 
ORE. « ROCHESTER « ROCKFORD « SAN FRANCISCO AREA (Berkeley) « SEATTLE « ST. LOUIS 
TULSA « WASHINGTON + WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Lid., Toronto 








ICKERS. 


HYDRAULICS 


Ex-Cell-O Precision Cylinder Boring Machines in a 
transfer line for finishing engine blocks. Each of these 
Style 63 double-end angular machines finish-bores all 
cylinders in two V-8 engine blocks simultaneously. 


Representative V ICKERS. Units 


Used on Ex-Cell-O 
Precision Cylinder 


Boring Machines 
Traverse and Feed 


Cycle Control Panel 
Maintains smooth and con- 


Two-Pressure Solenoid Controlled 
Pump Pilot Operated 
Insures lower maintenance 4-Way Valve 


April, 1956 


cost and saves horsepower 
and heat in two-pressure 
hydraulic circuit. Auto- 
matically provides high 
volume at low pressure and 
low volume at high pressure. 


Compact and versatile 
“sandwich” construction. 
Gasket mounting simplifies 
installation and overhaul 
+» also minimizes piping. 
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stant preset feed rate re- 
gardiess of fluctuations in 
cutting tool resistance or 
hydraulic pressure. 





Helicoid Gages 


Long Life and 


enduring accuracy 


—. 


32 


is built in! 


® Sustained accuracy of HELICOID Gages 
through years of hard service comes 
from superior design and construction. 

The HELICOID Gage has many unique 
and exclusive features. It is not only a 
pressure instrument of the utmost pre- 
cision but one that requires but a mini- 
mum of maintenance throughout a long 
service life. 
® The smooth rotation of the spiral 
movement and cam outlasts and out- 
performs other gage types. There are 
no gear teeth to wear out. 

HELICOID Gages are available to meet 
every type of pressure indicating re- 
quirement. Ranges are from 15 to 20,000 
p.s.i. and vacuum or compound. 


Write for catalog today 


co 


im Helicoid Gage Division 


AMERICAN CHAIN & CABLE 





Why HELICOID Gages 
last longer! 


Socket (1) is one-piece drop 
forging, streamlined to reduce 
possibility of clogging 

Bourdon tube® (3) is alloy steel, 
stainless steel or K Monel. 


Tube Is welded to forged socket 
(2) and tip (4) 

Connecting link and link screws 
(5) are K Monel. 

Helicoid movement (6) is cor- 
rosion resistant 


*Phosphor bronze tube also 
available. 





rave o 929-H Connecticut Avenue + Bridgeport 2, Connecticut 
wae 
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izer apparatus in the primary cir- 





cuit of an atomic reactor and 
deal with such factors as: Ef- 
fects of radiation on the opera- 
tional life of the bladder-ty pe hy- 
dro-pneumatic accumulators, and 
on the material used in their con- 
struction. Possible design modifi- 
cations of standard accumulators 
now produced by Greer to adapt 
them to particular atomic power 
plant requirements. A team of en- 
gineers has been formed to han- 


dle this project. vvy 


Hydraulics Speeds 
New Gasoline Meter 
Housing Production 


Utilizing a combination of three 
different types of die castings. the 
Los Angeles Branch of the A. O. 
Smith Corporation has developed 
a new gasoline pump meter. 

Die cast in aluminum, this ac- 
curately-dimensioned, — intricately- 


shaped one piece housing, was de- 


signed to incorporate eight mov- 
ing side cores. Four circular cores 
are actuated by hydraulic side 
pulls, the other four comprising 
the sides of the unit, are moved by 
angle pulls. Six major openings 

one on each of four sides for pis- 
ton cylinders and one on top and 
bottom—are all formed by the 


cores in the die. vv 


New Industrial Material 


Celanese Corporation of Ameri- 
ca has started commercial produc . 
tion of a new super-strong indus- 
trial fiber—-Fortisan 36. This fi- 
ber, engineered to provide a num- 
ber of known performance require- 
ments, has properties of great 

Continued on page 35 
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THE NEW HYDRAULIC 


STEEL TUBING 


For HYDRAULIC TUBING DIESEL TUBING 


DISTRICT OFFICES 


, BUFFALO « CHATTANOOGA e« CLEVELAND « DAYTON 
DETROIT « HARTFORD « NEW YORK « PHILADELPHIA 
PITTSBURGH - « CHICAGO 


MILWAUKEE 





Lot out of the Oven 


e 


) 

















*Annecling oven, that is 








Hydraulic Seamless Steel Tubing 


LVER-BRIG 


HT FINISH S 


attract 


| 
cieaning ; 


ne 


‘ 


ilver-like 


cu 


steel 


1 sh 


a } : = } , 
eftects of vibration and metal fatigue. It can be bent sharply 


ut developing 


} 
+ 


without flattening; withstands flaring with 
cracks In fact, it exceeds J 1.C. specifications for steel tubing 


FREE SAMPLE AND DESCRIPTIVE BOOKLET F mplete 
det: uils. and for a free testing sample of 

Hydraluster, write or phone us today 

We'll welcome the opportunity to 

thou how you can make a better 

looking, better-/asting product with 

Su mmerill Hydralu ter tubing 

Summerill Tubing Division, Columbia 

Steel & Shafting Company, Pittsburgh 30, 

Pennsylvania. 


DISTRICT OFFICES 


BUFFALO « CHATTANOOGA « CLEVELAND « DAYTON «+ DETROIT 


HARTFORD «+ NEW YORK « PHILADELPHIA + PITTSBURGH 


MILWAUKEE « CHICAGO 


DIESEL TUBING e PRESSURE TUBING bd AIRCRAFT TUBING 
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strength, low elongation and di- 
mensional stability. Its character- 
istics indicate a bright potential 








in such fields as high pressure 
hose, power transmission belting. 


truck tires, oil hose and other uses 
vvv 


Wanted— 
Hydraulic Engineers 


The newly-published 1956 edi- 
tion of “Engineers’ Job Directory” 
indicates that over 20 percent of 
the major firms in the United 
States having active positions 


in heavy industry. 


available to engineers are seeking 
hydraulic specialists. 
The only authoritative directory 
of its kind now being published, R t OLU id NAR a” G 4 
it has collected its information Vv T p EW 4 | 
with the full cooperation of each 
company listed. Personnel, engi- p p f $ 4 U u . i £ G U L AT 0 R 
neering and research directors out- 
line their company policies, prod- Look at these outstanding new developments: 
ucts and locations. The directory 
can be obtained from Decision, 


Inc. Cincinnati. Ohio. Price $3.25. Widest adjustment range available for manual 


regulation due to greater sensitivity created 
by a new engineering innovation! 

4,” . _ _ naleat ans aan aeinates 
To Promote oP ‘ tube straight thread gasket seal bosses pe} 
AND10050! 
Maximum inlet pressure of 4500 psi! 


vvyv 


... further improvement in hy- 
draulic components and systems 
through an open exchange of in- Internal relief valve and filter! 
formation, Vickers Incorporated is Internal valve and filter are removable with- 
sponsoring the Second Production out disturbing spring, diaphragm structure! 
Machine Tool Hydraulic Forum. 
Scheduled for May 24-25 at the 
Engineering Society of Detroit 
Building, Detroit, Michigan. Atten- .  Catatog Number 


dance at the forum will be by in- 








vitation only. 
Louis F. Polk, president of the 110100-2 5/150 
National Machine Tool Builders 110100-4 15/300 
Association and president of The 
Sheffield Corp., will be the keynote 
speaker. Co-moderators for the 
event will be Hans Ernst, director 110100-10 4200/3000 
of research, Cincinnati Milling 
Machine Co., and Russell L. Dust- 
man, productive equipment man- 








110100-6 30/750 





110100-8 1850/1500 

















ager for Chevrolet Division of Write today for new engineering data sheet and catalog covering 


G.M.C. One of the highlights will our complete range of regulators. 
be a special report by Nevin L. 
Bean, technical assistant to the ; 


general manager, Automatic / ACCESSORY PRODUCTS CORP. 


Transmission Division, Ford Mo- i Dept. A4, 616 W. Whittier Blvd. 


ae ee ! Whittier, Calif.- Phone: OXford 3-3747 
Continued on page 38 | / 
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PLUS 


values in 
power 


in HOWELL series one hundred motors gives you 


GREATER MOTOR DEPENDABILITY 
EXTRA INSURANCE AGAINST OVERHEATING 


A faster, more efficient way to remove internal 
heat is a clear plus value for the man who buys 
motors. The cooler they run, the longer they 
last — and the more leeway there is to take in- 
termittent overloading or excessively high air 
temperatures. 


The laminations of Howell’s new Series 100 
Motors have unique, wide slots in their perime- 
ters that carry the flow of fan-driven air right 
to the source of motor heat. There’s 50% more 
contact between cooling air and the stator lami- 
nations than in conventional cores with smooth 
outer diameters. 


Compare any or all of the new rerated motors 
with the Howell Series 100. Only then will you 
have facts to make the best buy! 











GET THE ES} tar COUNT....specify HOWELL series 100 motors 


I 


smaller, lighter, better looking 


a ‘ Save machine and storage space, save 
heat dissipating copper-clad rotors Howellube greasing system shipping weight, and get new func- 
checks over-lubricating tional streamlining that matches the 


Copper’s faster heat conductivity (91% motor to your most modern machine 
greater than aluminum’s) reduces heat Grease enters and exits on same side of design or production equipment. Why 
build-up in Series 100 motors. Copper bearings — is never forced through to put up with dust catching fins, when 
rotors meet your special design require- pack them tight. Results: longer bearing a sleek, good looking motor costs no 
ments better, too. and motor life. more. 


For more details on Series 100 ’ 
motors, write for Bulletin N-100-R 


PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 
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New Balanced Mobil D.T.E. Oils — 





Socony Mobil D.T.E. Oils have long set the 
standard for performance of hydraulic and cir- 
culating oils. Today, after many years of con- 
tinuing laboratory research and several years 
of exhaustive field tests, we announce a com- 
pletely new line of Mobil D.T.E. Oils. These are 
balanced to give much greater resistance to de- 
posits, longer life even at high temperatures, 


\ 


superior wear protection and rust prevention, 
These new oils will meet the over-all require- 
ments of your hydraulic and circulating sys- 
tems better than any other product. 
* * * 
For further information on how new D.T.E. 
Oils can improve your production and cut 


costs, fill out the form below. 


SOCONY MOBIL 
CORRECT LUBRICATION 


First Step in Cutting Costs 


SOCONY MOBIL OIL COMPANY, INC., 


and Affiliates: 


MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 
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dustrial plants in Soviet Russia. 


Be He will give observations on Soviet 
machine tool industry and its use 
of hydraulics and automation. 


In this year’s discussion will be 








representatives of machine tool 
builders, users, hydraulic accessory 
manufacturers and Vickers key 
personnel, The agenda is prepared 
from questions submitted in ad- 
vance by forum participants. yyy 





Recent Publications 


Filtration Manual for Prod- 
uct Designers. Published by 
Purolator Products, Inc. 32 pp. 
Price 25 cents. 

This excellent manual brings 
under one cover a convenient 
source of data on filters and filter 
applications. The text is well illus- 
trated with photographs, charts, 
tables and diagrams. Some of the 
chapters deal with such questions 
as where filters are used, what 
you gain by planning filtration in 
advance and what a product de- 
signer should know about filtra- 


Higher Efficiency tion. A glossary of filtration terms, 


and quick calculations for sizing 


up a filtration application are 


at Lower Operating Cost! yn vv 


Engineering Standards, 
Multiple V-Belt Drives, pub- 
lished by The Rubber Manufactur- 
ers Association and Multiple V- 
Belt Drive & Mechanical Power 
Transmission Association. 24 pp. 


All Gerotor hydraulic pumps are 
recognized throughout industry for their outstanding design and 
performance. Heart of each unit is the exclusive Gerotor mechanism, 
both elements of which revolve in the same direction at relative low Price $] 
speed. This results in longer life, less slippage, less wear, a smoother, Engineers will find this com- 
more uniform flow. In your plant or in your product—a GEROTOR pletely revised manual of great 
pump means higher efficiency at lower operating cost. | value in designing V-belt drives. 


Due to modern production facilities, GEROTOR can produce Proper sheaves and belts to be 
special pump designs in quantities on an economical basis. Whatever used for optimum efficiency and 


your hydraulic pump problems, bring them to GEROTOR. ERE of the drive with rela- 
tion to the particular duty to be 


Free literature available . . . write: | performed are indicated. Increased 
ratings for standard and premium 


D quality belts are given for belt 
speeds from 200 to 6000 feet per 
| minute, The basic horsepower 


MAY co RP oOo RAT I Oo N formulas for obtaining the new 


ratings take into consideration 

1535 MARYLAND AVENUE, BALTIMORE 3, MARYLAND drive ratio as well as belt length. 
' — ; ' Manufacturing tolerances are 
PneuBin— shown for basic sleeve groove pro- 

ne — file dimensions, for standard and 


Hydrau Bin . 
Transmissions Evacuators deep groove sheaves. vvv 
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SUPERIOR SAE HYDRAULIC TUBING 
PRACTICALLY ELIMINATES TUBING FAILURE 





GT 


ui 











Greatly improves performance of materials handling units, machine tools, instrument 
lines, construction and lubricating equipment, agricultural implements, and hydraulic 
valves as instrumentation lines. 


@ 0.12% maximum carbon content for high ductility—permits easy hand bending and flaring 
e Use of non-aging steel prevents loss of ductility and impact resistance 

e Hydrostatic tested at maximum working pressures 

e Clean and smooth inside and outside surfaces minimize pressure drop 

e Available from warehouse stocks 


This motor grader is one of the many types of mechanized equipment that use Superior SAE Hydraulic Low Carbon Steel Tubing. 


Superior SAE Hydraulic Low Carbon Steel Tubing is will maintain the yield strength, elongation and duc- 
made from a carefully controlled non-aging type of steel tility it has when shipped from the mill. 

which will not harden in storage or use. Aging and pre- Superior SAE Hydraulic Tubing is available from dis- 
cipitation hardening are changes in properties that tributor warehouse stocks or mill produced to your 
some steels undergo at atmospheric or moderately ele- order in long coils. 

vated temperatures after cooling or cold working. These Send for a copy of Bulletin 39, containing detailed infor- 
take place even where steel is stored at room temper- mation on the uses and advantages of Superior SAE 
ature, though at a slower rate. Hydraulic Tubing. Write Superior Tube Company, 
Superior SAE Tubing, whether in storage or operation, 2030 Germantown Ave., Norristown, Pa. 


Ywoerrar fale 


The big name in small tubing 
NORRISTOWN, PA. 


All analyses 010” to &" OD—Certain analyses in light walls up to 2%" OD 


On the West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. 
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Scientifically designed to make the pres- 
SEATS sure seal itself, BeL-VEE Rings expand 
toward the rod and stuffing box wall, 
AUTOMATICALLY on the power stroke or with increased 
e pressure, to automatically form the 
pressure seal. 
KEEPS EQUIPMENT pe ‘i 
n the return stroke, or with pressure re- 
RUNNING SMOOTHLY. laxed,* BEL-VEE Rings contract from 
CUTS MAINTENANCE the rod for free movement with mini- 
° mum friction. 


BASIC MATERIAL BeL-VEE Rings are individually molded 


in a number of basic material combi- 

COMBINATIONS FOR nations. Offered in sets for pressures to 
VARIOUS SERVICES 6000 psi. for sealing reciprocating rods of 
e pumps, engines, compressors, hydraulic 
equipment and valve stems—handling 

A SIZE FOR EVERY water, oil, solvents, steam, air and gas. 


ROD & STUFFING BOX BeL-VEE Rings are made in practically 


every rod and stuffing box size. Ask the 
U.S.G.-Belmont Distributor nearest you 
or write for Belmont Bulletin No. 4R10. 


THE BELMONT PACKING 

& RUBBER COMPANY 
Butler & Sepviva Streets 

Philadelphia 37, Pennsylvania 


U.S. GASKET > BELMONT PACKING 
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Future Events 
April 18-19: National Indus- 


trial Research Conference, Sher- 
man Hotel, Chicago, Ill. 

April 23-May 4: British In- 
dustries Fair, Castle Bromwich, 
Birmingham, England. 

April 30-May 4: SAE Air- 
craft Committee Meetings, Conrad 
Hilton Hotel, Chicago, Illinois.— 





April 30-Committee A-3, Aircraft 


Fittings and Flexible Hose As- 


| semblies; May 1—Subcommittee 


| A-6C, Hydraulic Pumps, Motors & 


Air Compressors; May 2, 3 & 4— 


Committee A-6, Aircraft Hydrau- 


lic and Pneumatic Equipment. 
May 3-4: Sixth Annual Insti- 


tute of Aeronautic Sciences, West 
Coast Student Conference, Los 
Angeles, Calif. 


May 9-11: Fourth Welding 
Show, sponsored by the American 
Welding Society. Memorial Audi- 
torium, Buffalo, New York. Weld- 
ing Committee of Atomic Energy 
Commission will co-sponsor some 
of the 21 technical sessions. 


May 14-17: First Design En- 
gineering Show. Convention Hall, 
Philadelphia, Pa. Machine Design 
Division of ASME will sponsor 


| design engineering conference to 


coincide with exposition. 


May 27-31: 1956 Spring Meet- 
ing, National Fluid Power Asso- 


| ciation. The Greenbrier, White 


Sulphur Springs, West Virginia. 
June 5-8: The Material Han- 


| dling Institute’s Exposition of 


1956. Public Auditorium, Cleve- 
land, Ohio. 

September 17-21: The In- 
strument Society of America, the 
llth Annual Instrument-Automa- 


| tion Conference and Exhibit. New 


York Coliseum, New York. 


October 18-19: 12th National 
Conference on Industrial Hydrau- 
lics. Sherman Hotel, Chicago, IIli- 
nois. Conference Secretary is Ray- 


mond D. Meade. 


October 30-November 1: 
1956 Fall Meeting, National Fluid 
Power Association. Hotel Cleve- 
land, Cleveland, Ohio. vvv 
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STRONGER 
and SAFER 
for every 

high pressure 
pipeline 
duty... 


... because 


they are 


drop forged 


Constantly imitated but never duplicated, Vogt drop forged 

steel fittings and flanges have unmatched strength and toughness 

for your most severe pipeline duties. Laboratory controlled 

materials and Vogt's special forging techniques assure products 

OTHER VOT PROSUCTS which are always uniform in structure, fine grained, and free from 

ERTS ae porosity. Thereby the shocks and stresses imposed by high pres- 
Petroleum Refinery and Chemical : = ie - , 

sures and high temperatures are easily withstood, and with 

Generators — Heat Exchengers <> stubborn resistance to erosion and corrosion. Consult Catalog 

ice Making and F-9 for our complete line of fittings and flanges. 
ited For a copy of Vogt Catalog F-9 address Dept. 24FAH. 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va., Cincinnati, San Francisco 


Piant Equipment — Steam 


DROP FORGED STEEL 

a co 
Fittings 
and Flanges 


April, 1956 Circle 115 on Reader Service Card 





hae 


J-M Moulded Packing Cups, in- 
stalled on air cylinder piston of Morgan 
Laundry press, provide tighter, more 
efficient seal and eliminate trouble- 
some maintenance problems 


When Morgan Laundry changed to J-M Moulded Packing Cups, they found: 


“Maintenance on packings 
practically eliminated...” 


The Morgan Laundry, large supplier to hotels and 
institutions, encountered excessive down time for 
maintenance of their laundry presses. Packings 
supplied as original equipment on the air cylinder 
pistons of the presses needed frequent lubrication 
to prevent drying out. It was difficult to maintain 
proper cleanliness of the equipment. 


When the company replaced the conventional 
material with J-M Moulded Packing Cups, packing 
life was increased. These packings required prac- 
tically no maintenance, and the danger of soiling 
laundry because of relubricating packings was com- 
pletely eliminated. 


Designers and manufacturers can offer their cus 
tomers many advantages by providing J-M Moulded 


I 


Packing Cups on original equipment. These custom- 
made materials may be used on practically all types 
of air- or hydraulic-operated cylinders. They help 
improve operating efficiency, and they make pos- 
sible easier, cleaner maintenance. These factors are 
especially important in critical installations such 
as hospitals and hotels, as well as laundries and 
other service establishments. 


J-M Moulded Packing Cups are available in a 
variety of compositions to meet a wide range of pres- 
sures, temperatures and service conditions. For more 
information on all types of Johns-Manville Moulded 
Packing Cups, write to Johns-Manville, Box 60, 
New York 16, N. Y. In Canada, 199 Bay Street, 
Toronto 1, Ontario. 


Johns-Manville PACKINGS & GASKETS 
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in Hydraulic 
Power 
Transmission 


Psign, manufacture and installation of 
s. With a first-class knowledge of 
of standard equipment we guarantee 


along details of your own hydraulic 
asting cure! 


HYDRAULIC PUMPS AND MOTORS 
fractional to 300 h.p. 2000 p.s.i. 
DOUBLE-ACTING CYLINDERS 
Bores up to 6”. Strokes to application 
PRESSURE AND FLOW CONTROL 
VALVES 

ANCILLARY EQUIPMENT 


an 








Keelavite | 
Jay clraulies 


—————— 


ITE ROTARY PUMPS AND MOTORS LTD. 
ALLESLEY - COVENTRY 
Telephone: Meriden 441 


Canadian Agent: JOHN SPOTTON CO. LTD. 21 CARSON ST. TORONTO 14, ONTARIO 
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New Products 
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Components, tools and equipment for fluid 
power systems. For more information fill 
in and mail post card bound in this issue. 





SPEED CONTROL 
. . « installed in valve 


Design: Speed control device 
mounts in end caps of 3 and 4-way 
pilot operated valves and restricts 
spool travel to regulate flow. 
Threaded stop screws at either end 
of the valve body can be adjusted 
to position the valve spool through 
a complete range of flow control 
from fully restricted to fully open 
in both directions. Teflon shock pad 
in each adjusting screw cushions 


HYDRAULIC TEST STAND 
. . « for missile development 


Designation: Model 54-720 


Specifications: Test stand in- 
corporates all hydraulic pumps, 
valves, electric motors and controls 
for complete testing. Unit offers 
variable flow to 20 gpm with an 
average working pressure of 3000 
psi. A supplemental pumping unit 
will maintain 5000 psi at low de- 
livery. An accumulator system is 
provided to maintain any selected 


HOSE FITTING 
. « » for high pressure 


Designation: Dynalok 


Features: Fitting is made of heavy 
malleable iron and is secured by 
two large heat treated bolts. The 
reusable fitting is error free in as- 
sembly and permits quick hose re- 
placement by leaving the fitting on 
a machine and inserting the new 
hose over the fitting stem. Triple 
wire braided hose and clamp are 
rated for 3000 psi and other con- 


stem travel, and external lock nuts 
secure speed adjustment settings. 
Device is self cleaning and has no 
needle valves or orifices. 


Installation: Speed control may 
be installed on valves now in service 
as well as on new valves. Four-way 
valve kit consists of new valve end 
caps with adjusting screws and spe- 
cial valve stem. For 3-way valves, 
standard valve stem is used 

Valvair Corp. 

Akron, Ohio 
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pressure from 0 to 5000 psi. An 
additional independent air-oil boos- 
ter pump system enables static test- 
ing of various components to 10,- 
000 psi. Each pressure system is in- 
dependently gaged. Stand is 
equipped to automatically compen- 
sate for various type fluids, temper- 
atures, viscosities, pressures, and 
flows. It permits simulation of vari- 
ous operating conditions 

The Rucker Co. 

Oakland, Calif. 
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structions are for 2500 and 1500 
psi. Clamp fitting is made in eight 
sizes to accommodate hose from 4 
to 2 inches in diameter. 


Application: Fircting is for use on 
heavy road-building equipment. 
tractors and farm equipment, oil 
well equipment, shipyard and dock 
machinery, and machine tools for 
general heavy duty plant equipment 
maintenance. 


Flex-O-Tube Div. Meridan Corp. 
Inkster, Mich. 
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For more NEW PRODUCT reviews turn to page 104 
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MorE AND MORE MANUFACTURERS ARE INSTALLING 


MARVEL SYNCLINAL FILTERS 
As STANDARD EQUIPMENT 


Manufacturers of hydraulically actuated equipment and others with low pressure liquid circulating systems demand 
their equipment to perform consistently and with all the productive efficiency they build into the machine that bears 
their name. Since these systems must be kept free of damaging particles, the selection of a filter is an important factor. 
Here are some of the outstanding reasons for the increasing preference for Marvel Synclinal Filters to do this all-im- 
portant job! 

BECAUSE... Marvels are designed to give maximum 

ACTIVE filtering area rather than total filtering area. Only ACTIVE 

FILTERING AREA COUNTS! 


BECAUSE... Marvels greater storage space for fil- 
tered out particles allows longer periods of “production” time at 
absolute minimum in maintenance cost and “down-time". 


BECAUSE... Marvels can be disassembled, cleaned 
and reassembled by any workman in a matter of minutes. Line 
type operates efficiently in any position and may be serviced with- 
out disturbing pipe connections. 


BECAUSE . . «. Marvels are protected and of sound con- 
struction to give long life and efficient filtration. 


BECAUSE ... Marvels (Both Sump and Line Type) are 
available in capacities from 5 to 100 G.P.M. and choice of mesh 
sizes ranging from coarse 30 to fine 200, they get a filter to fit 
their specific requirements. 


BECAUSE... Marvel not only delivers a top grade 


SUMP TYPE filter in both quality and performance, but, as in the past Marvel LINE TYPE 


(Cutaway) continues to offer IMMEDIATE DELIVERY. (Cutaway) 


Engineers decide on the basis of the record, 
on the basis of measurable facts rather than OVER 650 MANUFACTURERS 
FACTS— claims of the “campaign promise" variety. MAKE MARVEL SYNCLINAL 
— oa FILTERS THEIR O.E.M CHOICE 


For Dependable Protection On All Hydraulic And Low 
Pressure Systems Investigate MARVEL SYNCLINAL FILTERS 


FILTERS FOR FIRE-RESISTANT 
WATER FILTERS HYDRAULIC FLUIDS 


c a 

Synelinal Both sump and line type filters have been adapted for Marvels most recent development is a filter for the 
use in all water filtering applications. No changes have efficient filtration of all types of fire-resistant hydraulic 
been made in the basic, balanced synclinal design. fluids 


MARVEL ENGINEERING CO. 


7227 N. Hamlia Ave., Chicago 45, Ill. PHONE: Juniper 8-6023 


Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated: 
Catalog #107—For ents Oils, Coolants and Lubricants 
Catalog 30i—For TER 
Catalog #200—For Fire-Resistant hydraulic fluids. 
: Name ... nllaensieadtiinipmeatinnanensesdipiatdl 
‘ Company 
: Address __ : _ vi _ —_ awnitittaibidiipentenuiiiaiale cna 
City _— NC ee ae 
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Koppers Face Type Seal Provides 
Up to 20,000 Hours of Service! 


Up to 30,000 Hours in Laboratory Tests Using Clean Gas! 





Koppers engineering has created an unmatched 
sealing surface that gives Koppers Face Type Seals 
a much longer-than-ordinary service life. 

The exclusive design of the sealing surface keeps 
pressure distribution and hydraulic balance ‘un- 
changed during operation . . . permits a light face 
loading which lowers interface temperatures. Hy- 
draulic balance allows sealing of gases and liquids 
through a wide range of rubbing speeds. Rugged 


Koppers Company, inc. 
Metal Products Division 
Piston Ring and Seal Dept. 


Engineered Products 


Sold with Service 


* 


Circle 60 on Reader Service Card 


construction adds to Koppers long service life. 
Rotating collars can be of hardenable stainless 
steels, cutlery and die steels, Stellites, or of a hard 
chromium or carbide face. Ring is of carefully 
selected grades of carbon. 

If you have a sealing or piston ring problem, 
Koppers entire research, production and engineering 
facilities are at your disposal. For more details, 
write to the Koprers Company, Inc., 1504 Ham- 
burg St., Baltimore 3, Maryland. 


» MECHANICAL 


SHAFT SEALS 
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FOR CIRCUIT DESIGNERS 


New subminiature sealed switch 
is environment-free; mounts 
interchangeably with MS25085 


Sealed in a corrosion-resistant, 
treated aluminum enclosure, 
this tiny switch is environment- 
free; highly vibration and 
shock resistant. It carries 5 
amps. at 125/250 V.A.C. with 
an electrical life rating of 
100,000 operations. Low op- 
erating force and small move- 
ment differential make it ideal 
for bi-metal temperature, dia- 
phragm operated and other 

Cine aged es saseenv. AL. “feather-touch” devices, while 
2.5 AMP. small size permits mounting 
wi yt x B 125/290 V. AC.. singly or ganged in restricted 
50,000 ops. @ 30 V. D.C space. Rugged and dependa- 


(2.5 AMP., IND.; 4.0 AMP., RES.) ne 
Amb. Temp., —65° to + 180° F. ble, it has positive snap action. 


MODEL EF-3 


Single Pole, Double Throw 
Move. Differential, .004 Max. 
Overtravel, .003 Min. 

Oper. Force, 5 to 17 oz. 
Release Force, 60 gram 


Tiny, new 40 amp. basic switch has high 
capacity, longer life and constant 
stability of tolerances 


Measuring only 13%4” x 43/64” 
x 43/64”, the new Electro- 
Snap G3-8 Basic Switch han- 
dies current ratings up to 40 
amps. A new method of com- 
bining Electro-Snap’s double- 
break action with a heavy-duty 
switching element assures elec- 
trical and mechanical life of 
100,000 cycles at large capacities; also provides constant sta- 
bility of tolerances and accurate repeatability. New plastic 
compound case gives the switch an ambient temperature rating 
of —65° to +300° F. with extreme shock resistance. Small 
size makes it ideal for motor controls and compact automation 
set-ups. A wide range of actuators is available. 


MODEL G3-8 


OPERATING CHARACTERISTICS 

Oper. Force, 30 ozs. 
Overtravel, .025" Min. 
Move. Differ., .055 + .010 


Single Pole, Double Throw 
40 AMPS @ 125/250 V. A.C. 
@ W V. DC. Res. 


BASIC 
SWITCHES LIMIT SWITCHES 


CONFORM TO Mil & AM SPECIFICATIONS 





New simultaneous triple-pole switch 
interrupts 3-phase ac. circuits; 
6-circuit control in a small package 


This completely new Electro-Snap 
triple-pole switch simultaneously 
reverses current flow through 
three windings of a 3-phase motor 
up to | H.P. and interrupts other 
types of multi-switching installa- 
tions. Instantaneous “make” and 
“break” snap-action of the three 
poles is independent of the speed 
of actuation—even extremely 
slow moving cams can be used. 

The K3-2 Series offers designers 
a wide variety of 3-phase circuit 
hookups for servo-controls, to 
limit movement of machine mem- 
bers and as a start-and-stop switch 
which formerly were possible only 
with complicated relays or a num- 
ber of separate switches. A large 
selection of standard actuators 
is available. 


Av cans Bi 


MODEL K3-2 


Triple-Pole, Normally open 
15 AMP., 125/250 V. A.C. 
30 V., D.C. Res. 

10 AMP., 30 V., D.C., Ind 
Overtravel, .015 Min. 
Move. Diff., .028 + .007 
Mech. Life, 1,000,000 ops. 
Elec. Life, 500,000 ops. 


New small basic switch is 
low cost; directly interchangeable 
with AN3234 Specs 


The new Electro-Snap F2 

Series snap action switches are 

extra-compact with extremely 

high electrical capacity for 

their size. Mechanical and 

electrical life at 1/32” over- 

travel is 150,000 operations, met 
minimum, with accurate F2 SERIES 
repeatability and constant sta- 

bility of tolerances. Self-aligning springs provide contact wiping 
action rare in a switch of this size. 

Durable case of special plastic gives the switch an ambient 
temperature rating of — 100° to +275° F. or +375° F. Avail- 
able, at low cost, in three basic models with a wide selection 
of actuators. 

SERIES F2 BASIC SWITCH: F2-3: Single Pole, Double Throw 
F2-2: Single Pole, Normally Open; F2-1: Single Pole, Normally Closed 
OPERATING CHARACTERISTICS 


Electrical Rating: 10 AMP. 125/250 V. A.C. 60 cycles 

30 V. D.C. inductive and resistive (6 AMP, 30 V.D.C. for Airborne Application) 
Operating Force, 7 to 12 oz. Movement Differential, .011 + .005 
Reset Force, 4 oz. Min. Overtravel, 1/32 Min. 

Pretravel, 3/64 Max. 


SEND COUPON FOR MORE DATA 


ELECTRO-SNAP SWITCH & MFG. COMPANY 
4224 W. Lake St., Chicago 24, Ill. 
Please send data sheets on switches checked: 
(C0 EF-3 — subminiature sealed 
0) G3 — 40 Amp. basic 
[] K3 — Triple-pole 
(1) F2) — Extra-small basic 


NAME 





COMPANY 





ADDRESS__ . anon 
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TROUBLE SHOOTING CHART ... for Hydraulic 
Systems is offered by Industrial Products Dept. Sun 
Oil Co. The wall chart gives practical suggestions for 
such troubles as noisy pump, leakage around pump, 
overheating, pump not pumping, low pressure, and 
erratic action. Possible causes are given for each trou- 
ble, and detailed correction procedures are presented. 
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FLUID MOTORS ... A new bulletin designated 
DM 321 describes the Dudco MF-100 series vane- 
type hydraulic motors manufactured by the Kalama- 
zoo Div. of The New York Air Brake Co. The bal- 
anced dual-vane fluid motors are the constant dis- 
placement type. Their speed varies directly with the 
quantity of fluid supplied and torque varies directly 
with the pressure. The motors start, stop, and reverse 
instantly; and operate at an infinite number of speeds. 
Cutaway views show how the dual vanes are hydrau- 
lically balanced, and the bulletin includes a selection 
data chart for the four motors in the series. These op- 
erate at pressures to 2000 psi and continuous speeds 
to 2400 rpm. Line drawings illustrate various stand- 
ard mounting provisions, shaft selections, and port 
positions and connections 
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SOLENOID VALVES .. . for air, oil, and water 
service are the subject of Bulletin 5-C by Barksdale 
Valves. 4-way types are shown for 30-150 psi air, 
water, and light oil. 3-way models are shown for the 
same applications as well as for 50-500 psi air, 
oil and water. Both regular and explosion proof types 
are included. External pilot control, JIC mounting, 
and auxiliary manual control are features which are 
available. The bulletin presents specifications and 
dimensions for each type 
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PACKING HANDBOOK ... A 56-page revision 
originally published by the National Industrial 
Leather Association is offered free of charge by J. E 
Rhoads & Sons. The revision contains the latest in- 
formation on packings and their proper application. 
This booklet has been written and edited by the lead- 
ing manufacturers of mechanical leather packings, and 
the data and principles contained in it have been ap- 
proved by the leather packing industry. Typical sub- 


For your free copy of publications 
reviewed, fill in the reader service card 





jects are classification of packings, temperature ranges, 
and advantages of mechanical leather packings. Nu- 
merous drawings illustrate proper application of vari- 
ous types of packing, and tables are included to give 
temperature conversion, capacities of hydraulic rams, 
and typical examples of JIC packing code identifica- 
tion. Standard dimensions are included for various 
styles. 
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HOSE CONNECTOR .... which seals instantly at 
both ends and has successfully passed all applicable 
military fuel and oil tests is presented in a folder of- 
fered by Eastern Aircraft Products Corp. The folder 
has convenient diagrams, performance charts and tech- 
nical data on the straight-through connector. 
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HYDRAULIC FLUIDS .. . are included in 52-page, 
Form 6500D from Carbide & Carbon Chemicals Co., 
Div. of Union Carbide & Carbon Co. describing the 
company’s fluids and lubricants. The regular fluids 
are stable in hydraulic service and their viscosities are 
unaffected by high rates of shear. They are resistant 
to the formation of varnish and sludge and to vis- 
cosity increases caused by soluble oxidation products. 
The solvent power of these synthetic fluids for the 
decomposition products of petroleum oils promotes 
a cleaning action after changeover. The fire resistant 
fluids, also described, are balanced formulations of 
water, ethylene glycol, and a water soluble synthetic 
fluid. They also contain additives for wear-resistance 
and corrosion-protection. 
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APPLICATION IDEAS . . . for product designers 
has been published by Gast Manufacturing Co. to 
show how 35 product problems were solved with ro- 
tary air motors, air compressors and vacuum pumps 
produced by the company. This booklet, designated 
Bulletin 1054, describes features of the vane type 
construction and lists numerous applications. Selected 
applications for each product are illustrated and de- 
scribed. Air motor applications including a portable 
agitator, cement gun, paint heater, and others are 
shown with the names of companies where these are 
installed. 
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For more reviews of FREE LITERATURE turn to page 116 
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Snap-tite’s quick-cc | coupling delivers 
maximum flow with minimum pressure drop 


What this test can mean to you 


Air tools are designed to operate most efficiently at 90 psi. For every 
10 pounds of pressure drop under 90 psi your air tools lose 13° speed 
and power. If air pressure at your tools is below 90, in spite of a higher 
reading at your compressor, there are two corrective measures you 
can take: 
One: overwork the compressor to overcome excessive pressure 
drop of your present couplings... 


Or Two: install Snap-Tite ““Hi-Flow” couplings at each air tool. 


Tests run in plants all over America prove “Hi-Flow” couplings 
lose far less air pressure than any other quick-connect coupling. 


ye) 

cay BAe 

int i —— ae COMPARE QUICK-CONNECT COUPLINGS 
{-— 


— You can set up this quick-connect coupling test in 5 minutes in 
tating iS: your plant . . . better still, let your Snap-Tite representative 
show how really efficient quick-connect couplings increase pro- 
duction and maintenance efficiency in your plant. WRITE 


UNION CITY |, PENNSYLVANIA 
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Would You Like To 
Manufacture Under License? 


Towler Brothers (Patents) Limited, of England, 
Makers of High Speed Pumps and Control Gear 
For Use on all types of Hydraulic Press, would like 
to make contact with a company interested in man- 
ufacturing their products under License in the U. S. 


@ The Towler Company pioneered the direct oil hydraulic 
system in Europe and is already established in the North Ameri- 


can market. 


@ The pumps manufactured are of the positive displacement 
type with a 97°% volumetric efficiency. Working pressures range 
from 2,000 to 15,000 p.s.i. and single units up to 600 hydraulic 


horsepower are built. 


@ A range of control valves is produced for controlling 
the main and subsidiary movements of the press rams. Valves 
may be hand, solenoid or ‘'Autodraulic' oil servo pressure ac- 


tuated according to the requirements of the system. 


Interested principals are invited to reply direct to: 
The Managing Director, Towler Bros. (Patents) Ltd., 
Electraulic Works, Rodley, Leeds, England. 


DIRECT HYDRAULIC SYSTEM 





HIGH SPEED. PUMPS 
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6 sizes in 2 


R I Vv e t t a n e l Vv a l Vv e Ss Rivett Model 6655 Solenoid Controlled, 


feature interchangeable sizes Pilot Operated, Panel Mounted, Hydraulic Valve. 


By changing pipe tap size in steel sub- 
plate, the 1” basic valve may be used for 


either *4", 2", 4", or 1” I. P.S.; and the and here’s another important feature! 


1%" basic valve for 14%” and 1%”, GREATER FLOW CAPACITY 


Flow capacities are rated at a higher G.P.M. at 
less velocity per ft. per sec. For example: the 
1” size is rated at 28 G.P.M. at 15 ft. per sec. 


12 other good reasons tell why Rivett Hydraulic 
Solenoid Panel Valves are your best buy! Get 
the facts in this new catalog. Write today! 


The Better You coal 
RIVETT LATHE & GRINDER, INC. 


Dept. AH-4 Brighton 35, Boston, Mass. 


The Better You Know Hydrauvlics— 


furnishes a complete power package 








AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 


Member—National Fluid Power Association 
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The rams tell the story 


These ARE cotton seed dumps. Note the bright, shiny 


hydraulic rams—evidence of how well Texaco Regal Oil 
R&O keeps the system free from sludge and rust. Not 
visible, but clearly apparent to the operators, is the absence 
of foam in the hydraulic oil—assurance of smooth, depend- 
able operation. 

Texaco Regal Oil RGO has been proved to have more 
than ten times the oxidation resistance of the ordinary 
turbine-quality oils used in hydraulic service. In addition, 


it has extraordinary rust-inhibiting power and will not 


foam. You can count on it to assure clean, trouble-free 
hydraulic operation, with no unscheduled stoppages. 

There is a complete line of Texaco Regal Oils RGO to 
meet the requirements of all types and sizes of hydraulic 
equipment. A Texaco Lubrication Engineer will gladly 
help you select the one best suited to your needs. 

Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York 
17, New York. 


TEXACO Regal Oils R&O 


FOR ALL HYDRAULIC UNITS 


TUNE IN: TEXACO STAR THEATER starring JIMMY DURANTE on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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SAVE POWER DOLLARS 
AND REDUCE HEAT 


Power required by a hydraulic 

pump is: 

Pressure x 

Delivery 
Horsepower = 

Constant 
To draw only the power re- 
quired to do the work, the circuit 
must be arranged so that pressure 
varies with load and delivery is 
only equal to system demand. 
Any delivery over system demand 
is wasted. Designs using hi-lo or 
variable delivery circuits deliver 
only the amount of oil required. 
You can waste power because of 
slippage and leakage. These losses 
are part of the pump delivery 
that’s not doing any useful work. 
They can add headaches because 
of heat. So consideration of pump 
slippage at maximum operating 
pressure is important when de- 
signing for maximum efficiency. 
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Pump control 


permitting large volume output 


at low pressure and low volume 





at high pressure 

means greater system efficiency 
for many oil-powered machines. 
Here's a discussion of ways 


to obtain this control. 


COMMON machine requirement is rapid movement at small 

load, followed by slow or zero movement at large load. This 
is the sequence of most clamping operations, die casting ma- 
chines, forming presses, and drilling machines. Hydraulics 
is well suited for this type of job because of the ease in ob- 
taining large pump output at low pressure, followed by small 
output at high pressure. Several methods are available for 
this sequence including hi-lo circuits and variable volume, 
pressure compensated pumps. Which method is best may de- 
pend on the pressure and volume required and cost consider- 
ations, 


BASIC HI-LO CIRCUIT 


The hi-lo circuit consists essentially of a large volume pump, 
small volume pump, unloading valve, relief valve, and check 
valve. The unloading valve controls delivery of the large vol- 
ume pump and is operated by pilot pressure at the load. Thus 
when load increases, the large volume pump is unloaded and 
the small volume pump supplies the necessary high pressure 
oil to maintain the machine action. The relief valve limits the 
pressure of the system and the check valve prevents flow from 
the small volume pump to the large volume pump when the 
latter is unloading. 

This circuit minimizes power requirements, because only 
the oil required for maintaining pressure, in clamp circuits, 
or for slow movement in feed circuits is delivered at high pres- 
sure. The major part of pump capacity is returned to tank at 
frictional resistance only. In addition, to the basic advantage 
of horsepower savings, the hi-lo circuit may provide many 
circuit control advantages which are difficult to obtain with 
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variable volume pumps. Economically, the hi-lo cir- 
cuit is often the best for machine tool applications. 


In some applic ations several steps of pressure 


and volume may be required. For example on a 
machine for inserting bearings into a large housing, 
1 30-gpm pump operating at LOO psi is required to 
bring the bearing applicator to the inserting point. 
After the bearing is against the bore, a pressure 
of 300 to 500 psi is necessary to force it into place 
and this is accomplished with a 5-gpm pump with 
the 30-gpm pump unloading. After the bearing had 
been pushed into a portion of the bore at a rela- 
tively low speed, a final bore of very close fit re- 
quires a very slow push at 2500 psi. The 5-gpm 
pump is then unloaded and the final pressure is 


provided by a l-gpm pump. The return stroke and 


the initial rapid traverse is supplied by 36 gpm 
from all three pumps. Many variations of this cir- 
cuit are used, and the valving may be piped indi- 
vidually, incorporated into a manifold, or designed 
into a common valve housing. 


—— Milling Machine 


\ keyway milling machine designed by Standard 
Machine & Tool Co., Ltd., Windsor, Ontario has a 


Uses Hi-Lo Circuit 


HORSEPOWER REQUIREMENTS 


As in other hydraulic installations, horsepower 
requirements are one of the primary considerations. 
The volume delivered by the low volume pump 
should be equal to the maximum flow required dur- 
ing feed (zero in the case of clamps) plus the esti- 
mated clearance slip of all valves in the high 
pressure circuit. Clearance slip is the normal 
amount of oil that will go through mating metal-to- 
metal parts in the valves under normal conditions. 
One rule of thumb for this figure is 25 cu. in. per 
min. at 1000 psi for a directional control valve. This 
figure takes into account normal wear based on a 
34-inch valve. This is an arbitrary value and can 
be increased or decreased according to sizes of 
valves and pressures. 

To reduce costs and stay in the less expensive 
overall pump casing sizes, there is sometimes a 
temptation to use the high pressure pump volume 
in addition to the low pressure pump volume to 
increase the maximum traverse rate. Thus if 18- 
gpm rapid traverse oil and 2-gpm feed or holding 
oil were needed, it might seem logical to use an 
ll-gpm low pressure pump and an 8-gpm holding 





fully automatic feed cycle consisting of rapid ap- 
proach, feed, and rapid return. The sequence is 
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pump and stay in the ll-gpm category. However 
the heating of the oil and subsequent horsepower 
loss on the 8-gpm pump would cause trouble 
throughout the life of the machine. It would be 
much wiser to pay the greater original cost for an 
18 or 20-gpm large volume pump with the correct 
2-gpm holding pump even though there would be 
more low pressure oil available than necessary 
and a higher initial cost would be involved. 

The unloading valve must be of sufficient size to 
ensure unrestricted flow. Too small a valve is an- 
other source for wasted power, and valve sizing 
should always be on the plus side. Of course there 
is a power loss involved when the high pressure 
oil blows off the relief valve. This is unavoidable 
but can be held to a minimum by keeping the high 
pressure pump outpué as small as possible consistent 
with the machine operation. 

Frequently a variable volume pump is used with 
a large volume, low pressure pump in a hi-lo cir- 
cuit. This often produces economies by avoiding 
the necessity of passing oil over a relief valve at the 
maximum value. 

The selection of pumps or a combination unit is 


dependent upon requirements of the low pressure or 


AXIAL PISTON, variable volume pump is controlled 
by pressure compensator mounted on top of pump. 
Compensator decreases pump displacement as sys- 
tem pressure increases. 





high pressure pump, and the driving motor must be 
controlled by limit switches actuated by the milling 
heads. Each milling spindle is driven by an individ- 
ual motor through a V-belt drive. The machine 
mills two keyways in a crankshaft, turning out 64 
pieces per hour. 

The hydraulic circuit incorporates a combina- 
tion pump for economic operation during feed. The 
pump is unloaded during loading and unloading of 
the machine. Actuating solenoid B extends the 
clamp cylinder. When the clamp is in place, the 
sequence valve directs oil through the 4-way valve 
to extend the upper and lower milling cylinders for 
rapid approach at 200 inches per minute. The se- 
quence valve maintains 200 psi on the clamp cyl- 
inder regardless of pressure variations at the mill- 
ing cylinders. 

At the beginning of feed, solenoids E and F 
are actuated, so that the flow control valves are 


placed in a meter-out circuit with the milling head 
cylinders. The milling cutters feed at a rate of 1 
inch per minute for .370 inch, During this feed, the 
low pressure section of the pump unit unloads 5 
gpm to tank. The small volume pump continues to 
supply 1.1 gpm at the 1000-psi setting of the relief 


valve. 

Deactuation of solenoids E and F and actuation 
of solenoid C causes the milling heads to retract 
at a speed of 250 inches per minute. Solenoid A 
is energized to unclamp the workpiece and is then 
de-energized to unload the entire pump unit. YY 
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of sufficient size to accommodate the higher of 
these. 


COMBINATION UNITS 

Double pumps consist of two pumps constructed 
as a single unit with separate outlet ports for each 
pump. These combine a small volume pump with a 
large volume pump and external valving is installed 
to make a hi-lo circuit. These double pumps are 
available with small volume pump capacities from 
1.5 to 36.8 gpm and large volume pump capacities 
from 40.0 to 58.8 gpm. 

Combination pumps incorporate a large volume 
pump, small volume pump, and valving for a hi-lo 
circuit. These are available for maximum pressures 
of 1000 and 2000 psi. The 1000-psi units have 
deliveries of 1.5 to 11.2 gpm for the small volume 
pump and 3.3 to 36.8 gpm for the large volume 
pump. 

Valve panels which house the valves for a hi-lo 
circuit are a recent development. These panels are 
available in two sizes: one based on %4-inch pipe 
capacity to 15 gpm and the other based on 114- 
inch pipe capacity to 35 gpm. Connections are 
flange, threaded, sub-plate or manifolded to the 
pump. In some cases SAE flanges are provided. 

A pilot unloading device permits a close ratio 
between the cracking pressure and the fully un- 
loaded pressure on the unloading valve. The un- 
loading circuit can be controlled by a signal from 
the high pressure line, a remote hydraulic signal, 
or an electrical signal through an integral solenoid 
control. This solenoid control can also be used on 
the high pressure relief valve for control of the 
high pressure circuit with a remote electrical signal. 


VARIABLE VOLUME PUMPS 

Pressure compensated, variable volume pumps 
are frequently used for applications involving rapid 
traverse and feed or clamp. These may be of the 
vane, axial piston, or radial piston types and incor- 
porate a pressure actuated control which decreases 
pump displacement as pressure increases, Thus the 
pump is never delivering more oil than is actually 
required to maintain the load. In selecting a vari- 
able volume pump, the axial and radial piston types 
may involve higher cost, but this is usually justified 
by the higher pressures and deliveries obtainable, 
and longer pump life. 

Axial piston pumps are available for pressures 
to 5000 psi with deliveries to 34.4 gpm at this pres- 
sure. Other axial piston pumps are available with 
capacities to 147 gpm at a maximum pressure of 
2500 psi and atmospheric intake pressure. Variable 
volume vane type pumps are available for pres- 
sures to 1000 psi and deliveries to 70 gpm. For 
certain applications, a 70-gpm vane pump and a 


Se 


DOUBLE PUMP consisting of two vane type units is 
piped in hi-lo circuit through external valves. Small 
volume is mounted at left. 


VANE TYPE, variable volume pump has integral 
pressure compensation for control of displacement. 
Pump is designed for 1000-psi operation. 


S-gpm vane pump are available as a unit. Each of 
the two pump sections is equipped with pressure 
compensating controls to regulate pump output. 
No relief valves are needed since the controls auto- 
matically regulate maximum pressures and provide 
safe and adequate overpressure protection. When 
used in a fast traverse, slow feed circuit, or clamp 
circuit, the large volume pump reaches neutral po- 
sition when its delivery is no longer needed and the 


Concluded on page 72 
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Here's a new application of a hydrostatic transmission 


on an industrial truck. This drive eliminates the con- 


ventional clutch, transmission and friction brake, which 


means— lower cost—less maintenance. It's a part of 


the fast growing acceptance of fluid power for driv- 


ing mobile equipment. Increased reliability coupled 


with the well known advantage of .. . 


MORE POWER 


IN SMALLER PACKAGE 


| puts a hydrostatic drive on a lift truck 


, 


@ By L. D. Huffman and R. W. Bruins 


EPLACING clutch, transmission and friction 

brake of an engine powered lift truck with a 
simple hydraulic drive means a substantial weight 
saving and elimination of repair work. Reduction 
of weight is particularly important on trucks used 
in multi-story buildings with low floor-load ra- 
tings and light elevators. 

The driver who picks up a 4000 pound load 
and backs out with it, shifts without bothering 
to apply brakes first, and starts off down the aisle, 
now merely changes direction of oil flow instead 
of punishing the gears, shafts, clutch linings and 
other components. 

Basic principles of the all-hydraulic drive system, 
known as the Colsomatic Drive*, are shown in 
the schemetic circuit. The gasoline engine is cou- 
pled directly to a dual fixed displacement gear 
pump. A three plunger control valve directs oil 


*This drive has features which are protected under patent 
laws in the U. S. and foreign countries. 





L. D. HUFFMAN, Director of Engineering, R. W. BRUINS, 
Manager, Handler Division, The Colson Corporation, Ely- 
ria, Ohio 
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to the hoist cylinder or to the hydraulic gear type 
motor, which is connected to the drive wheel 
through reduction gears and final drive chain. 
Overall speed reduction between the fluid motor 
and drive wheel is 18 to 1. 

The control valve provides low and high speeds 
in each direction and has a neutral point to which 
it is returned manually or, if released, by the spring- 
loading of the handle. When the driver wants to 
slow down, he brings the handle toward neutral. 
When it is at neutral, the oil is locked on both 
sides of the hydraulic motor. This brakes the drive 
wheel. No friction brake system is required. 

The high pressure, 1000 psi-3 gpm @ 3000 
rpm, pump section is used to provide the effect of 
low gear—to start slowly and to climb up ramps, 
as well as to lift heavy loads when oil is directed 
to the lift cylinder. Supplied by the high pres- 
sure pump section, the fluid motor developes 110 
in-lbs of starting torque. To increase travel speed, 
the driver pushes his control lever farther over 
and brings in the oil from the low pressure, 400 
psi-8.5 gpm @ 3000 rpm, section of the pump 
which is used, together with the output of the 
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high pressure section, to move the truck in high 
speed 

When the driver wants to reverse his direction, 
he simply pushes his control lever the other way, 
and the direction of the oil flow to the hydraulic 
motor is reversed 

Simplicity of this new drive permits the use 
of “Uni-lever Control”—the operator uses only 
one lever to control all the functions of the truck 


except steering. He controls speed range and di- 


rection and braking as described. To lift a load 
he lifts up on the outboard end of the handle and 
to lower the load, he pushes the handle down. Just 
below the main bar of the handle is the governor 
control lever which he squeezes to speed up the 
engine. The control handle is spring-loaded so 
that if for any reason the driver lets go of it, 
the handle returns to vertical. This is “neutral” 
and stops the truck automatically—a “dead man 
brake’. 

In the construction of the small truck, the drive 
wheel also serves to steer. Here the hydraulic drive 
system permits stationary mounting of the engine 
to the frame on shock mounts, and the hydraulic 
tank and control valve are also mounted station- 
iry to the frame. Flexible hydraulic lines furnish 
the connection to the rotating drive unit mounted 
on the turntable. The drive wheel turns in an ar 
of two hundred degrees for steering. 

lf a larger unit were built with two drive wheels 
instead of one. the hydraulic drive system would 
permit elimination of the customary differential. 

There are several safeguards incorporated into 
the hvydrdaulic system The control valve has an 
overload safety valve with a by-pass line. A check 


valve is built into the valve housing, connecting 


J Plunger voive 


Dovdle pump 


HYDRAULIC power drives this truck through a gear 
reducer and chain, The same power unit supplies oil 
to a hoist cylinder. 


the input side of the valve and the tank to pre- 
vent cavitiation of the fluid motor with resultant 
loss of braking ability when the truck is driving 
the fluid motor. This can happen when going down 
a steep ramp or slowing down from high speed 
with the control lever in forward or reverse posi- 
tion and the engine turning over in low speed. Be- 
cause of this check valve, positive braking is ob- 
tained under all conditions. 

\ dash pot is built into the valve housing that is 
connected in parallel with the fluid motor to cush- 
ion the starting and stopping of the fluid motor. 

Complete accessability for maintenance is pro- 
vided. The power unit can be removed and replaced 


in about 10 minutes by two men. vvv 





High low 








ALL CONTROL valves are 
housed in a single three 
plunger valve. Movement 
of one handle controls di- 
rection of motion, stop 
and start, and high or low 
speed of the fluid motor 
drive. 
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Hoist reverse 
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DOUBLE-SHAFT EX- 
TENSION motor is fre- 
quently used for hi-lo 
pump arrangements 
and other systems re- 
quiring two pumps. 


After the designer 

of a fluid power system 

has defined his machine motions 
and planned his hydraulic 

or pneumatic circuit, 

he comes to the selection 

of a prime mover for the system. 
In almost every 

permanent installation, 

this prime mover 

is an electric motor. 

When the electrical 

distribution system permits, 

a 3-phase squirrel-cage 
induction motor is usually used 
for hydraulic pump applications 
because this is 

the most economical and simplest 
general purpose motor. 

It is extremely rugged 

and provides long service with 
minimum maintenance. 


@ By Allan E. Morris 
Associate Editor APPLIED HYDRAULICS 
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ELECTRIC 
MOTORS 


N SELECTING a motor for a hydraulic system drive, 
four general factors must be considered: 

a. Power Supply 

b. Hydraulic System Requirements 

c. Mounting Requirements 

d. Ambient Conditions and Enclosures 


POWER SUPPLY 


The motor must conform to the power system volt- 
age, frequency, and number of phases. Common 
industrial voltages are 110, 220, 440, and 550 volts. 
Generally, 60 cycles is the standard frequency, and 
most industrial installations provide 3-phase power. 
J.1.C. Standards state that where polyphase (3-phase) 
power is available, motors 44-hp and larger shall be 
polyphase. 

The smallest motor which can handle the load 
should be selected. Induction motors not operating 
at full load produce a low power factor which in turn 
gives a higher current than is required for the horse- 
power output. Since induction motors have a maxi- 
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mum power factor at full load, it is important not to 
select motors too big for the job. High speed motors 
have a higher power factor than lower speed motors 
of the same power rating. In addition they have a 
smaller frame size and thus they have lower first cost 
and are more economical to operate. 


HYDRAULIC SYSTEM 

Knowing the displacement, speed, and pressure of 
the pump, the horsepower requirement may be com- 
puted with the following formula: 


ox P 
~~ 396,000 X Pump Efficiency 





Hp 


Where 
© = Pump output (cu. in.) X Speed (rpm) 
P = Pressure (psi) 

The power consumption of auxiliary gear drives, 
power take-offs, etc., must be added to this computed 
figure. 

Where the pump is operated at different pressures 
for different periods of time, the root-mean-square 
method of determining horsepower requirements may 
be used. This method uses the formula: 


are the times of each operation and 
. are the corresponding horsepower 


Where T;, To, Ts... 
H:, He, H 
requirements. 

For an enclosed motor, one-half the idle time is 

used, and for open motors one-third the idle time is 
used. 

For example, consider a pump with a duty cycle 


TABLE I 


Speed Torque Curves—Squirrel-Cage Motors 


requiring 3, 7, and 2 hp for 3, 10, and 4 minutes, 
respectively and with an idle period of 12 minutes. 
The pump requires an open motor. 
3X 32 + 10 X 72 + 4X 22 + 12 XK OF 
Prms = —— ————— — 
34+ 10 +4 + (1/3 X 12) 
= 5.04 hp 

The service factor for motors of 3 hp and larger 
is 1.15, indicating that the motor can be operated at 
1.15 its rated horsepower rating without overheating. 
Therefore, in the above example, a 5-hp motor would 
be selected. 

In addition to horsepower requirements, the torque 
requirements of the pump must also be considered. 
To start and accelerate a load, the motor torque must 
exceed the load torque. If these two torques become 
equal, the motor will run at a corresponding speed. 
If the load torque is nearly the same as the motor 
torque during a part of the speed range, the motor 
will accelerate very slowly and may overheat. While 
running, the maximum torque of the load must not 
exceed the pull-out torque of the motor or the motor 
will slow down and stall. 

In hydraulic pump applications the motor is started 
at almost no load since pressure is developed as the 
pump speed increases. Very often on starting, the 
pump output is dumped to tank through an unloading 
valve, so that the motor continues to run at almost no 
load until the unloading valve is closed at the be- 
ginning of the machine cycle. 

Three-phase induction motors are classified as type 
\, B, C, D, and F according to their speed-torque 
characteristics. Design B is the standard, general pur- 
pose type and has low starting current, normal start- 
ing torque, and normal slip. This motor has exten- 
sive application as a pump drive. When a higher 
starting torque is required as on some piston pumps 
and compressors, a Design C motor is used. 

The Design B motor has excellent operating char- 
acteristics with little speed change for a wide variation 
of load. The efficiency is high and the initial cost is 
usually the lowest. However, it should not be used 
for loads with high inertia. 

In addition to the torque requirement, the motor 
temperature rise must be within the limits of the 
insulation. For unusual overloads or high tempera- 
tures, special insulation is required. Because the 
cooling air is usually blown by a fan on the motor 


TABLE Il. Squirrel Cage Motor Characteristics 
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shaft, the heat dissipation of a motor is decreased 
during starting, stopping and reversing. Thus the 
duty cycle of the motor must be considered in order 
to prevent overheating. The designer should attempt 
to maintain a simple operating cycle and a low in- 
ertia load. 

On applications involving one or more starts per 
minute, having high inertia loads, or having limited 
starting or stopping times, abnormal heating of the 
motor must be considered. Factors of the motor duty 
cycle are (1) number of starts, reversals, or stops 
in a complete cycle; (2) total operating time; (3) 
time of full-load operation; (4) time of no-load 
operation; and (5) cycle rate. 


MOUNTINGS 

Most motors are foot-mounted horizontally. The 
pump is then driven through a coupling, and in two- 
pump installations each pump may be driven by one 
end of a double shaft extension. Pumps may also be 
mounted on a frame fitted to a Type C face on the 
motor. This is a flat end bell which is drilled and 
tapped for the pump mounting, assuring concentricity 
of the motor and pump. In addition to standard 
length, keyed shafts; extra long, splined, double 
tapered, hollow, and other special shafts are avail- 


TABLE III. Locked Rotor Torque—% Full Load 


able. The standard position of the terminal box is 
on the left side when facing the shaft. The box may 
be available on the opposite side for special installa- 
tions. Vertical motors may be used where required 
by space limitations or special applications, and they 
have thrust bearings to support the rotor weight. Mo- 
tor-pump units in which the pump is mounted directly 
on the motor are available in a wide range of pump 
capacities and motor horsepowers. 

In mounting a motor, J.1.C. Standards require that 
the motor be accessible for maintenance. Belts and 
chains must be easily replaceable. When mounted 
inside a machine, the cleanliness of the enclosure and 
availability of cooling air should be assured. Any 
openings of the motor compartment to the outside or 
to other parts of the machine should be protected 
against dirt, chips, ete. Conduit entrances into the 
compartment should be sealed to prevent entrance 
of dirt. 


ENCLOSURES 

The type of enclosure for the motor depends upon 
the atmospheric conditions in which the motor must 
operate. The two most common types of enclosures 
are open and totally-enclosed. Of the totally-enclosed 


TABLE IV. Locked Rotor Current—220 Volts 
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DESIGN C 
1200 | 900 
1000 | 750 


Amperes 


Design 8,C&aD 
































TABLE V. Full Load Cu.: 





Motor | Amperes 


Rating HP} iio.v | 220.V | 440-V 
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VARIABLE DISPLACEMENT, radial piston pump 
driven by a totally-enclosed motor. 
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type, explosion-proof motors are for explosive atmos- 
pheres such as fumes and dust. 

Open motors are constructed to permit a flow of 
air over the windings. Splashproof and dripproof 
motors are open motors used in paper mills, textile 
mills, chemical plants, packing houses, etc, where 
extreme moisture is present. The motors have en- 
closures which protect them against the direct action 
of liquids. 

In the totally-enclosed motor, the windings are com- 
pletely enclosed and the motor is cooled by a flow 
of air over the shell. In the fan-cooled, totally-en- 
closed motor, one fan circulates the air inside the 
motor, and another fan blows outside air over the 
frame to dissipate the heat conducted through the 
frame. 

The explosion-proof motor has an enclosure which 
is sper ially fitted to prevent the es ape of sparks which 
could ignite the atmosphere in which the motor is 


operating. 


og)” £ 





COOLING AIR, CLEANLINESS, ACCESSIBILITY must 
be considered when installing the motor within the ma- 


TWO PUMPS are driven from a single shaft extension 
in this installation. 


CLASSIFICATION OF ATMOSPHERES 

The National Electrical Code classifies explosive at- 
mosphere as follows: 

Class I 

Atmospheres containing acetylene. 
Atmospheres containing hydrogen, or 
gases or vapors of equivalent hazard 
such as manufactured gas. 
Atmospheres containing ethyl ether va- 


Group A 
Group B 


Group 
por. 
Group D — Atmospheres containing gasoline, petro- 
leum, naphtha, alcohols, acetone, lacquer 
solvent vapors, and natural gas. 
Class Il 
\tmospheres containing metal dust. 


Group E 
j Atmospheres containing carbon black, 


Group 

coal or coke dust. 

Atmospheres containing grain dust. 
Class Ill 

Locations containing easily ignitable fibers or flyings, 

but with only a small amount in suspension in the air. 


MOTOR MAINTENANCE 

Properly selected and installed squirrel-cage mo- 
tors require comparatively little maintenance, but 
certain preventive maintenance procedures should be 
followed. A schedule should be set up so that cer- 
tain machines can be shut down at definate times and 


Group G 


the motor, as well as the associated machine control 
can be checked. A record of these inspec tions and the 
replacement parts should be kept. A_ reserve of 
spare parts should be kept on hand and should be 
clean and in good condition for installation. 

New installations of motors should be checked 
carefully to correct maladjustments before they de- 
velope further. Motors should be kept clean. Dust 
should be wiped off with a dry cloth, and open motors 
should be inspected for any accumulation of moisture 
or grease. Grease can be removed with carbon tetra- 
chloride. The rotor of open motors may be cleaned 
by vacuum or mild air pressure. While the motor 
is running, the bearing housings should be checked 
for noises, vibration. or heat. 

Depending upon the service of the motor, ball bear- 
ings should be cleaned and re-greased periodically. 
Too much grease can be as detrimental as too little 
and can cause heating and other bad effects. To grease 
motors, the relief plugs should be removed, and the 
motor should be greased while running if possible. 
The relief hole should he opened with a screw driver 
or similar tool to remove any hardened grease. Using 
a hand-operated pressure gun, grease should be added 
until it begins to flow from the relief hole. This purges 
the bearing housing of old grease. The motor should 
then be run long enough to expel all excess grease. 

On open motors and some totally-enclosed motors 
the bearings can be cleaned without disassembling 
the motor. This can be done while the motor is running 
by flushing the bearing with a solvent such as light 
mineral oil heated to 165F, or carbon tetrachloride. 

vvy 
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THREE MECHANICALLY operated pilot valves built into the air cylinder end 
caps made is possible to simplify the valving for an automatic sepuence of op- 
erations. The cycle is fast. Use of hose and quick-connect couplings make the 
machine easy to disassembly for cleaning. 


Built-in mechanically actuated pilot valves add... 


SIMPLICITY AND SPEED TO AIR CIRCUIT 


A* AIR circuit, in which the ingenious use of end 
cap pilot valves serves to simplify the valving 
arrangement and insures proper sequencing of op- 
erations, solves problems which confront many in- 
dustries. The circuit, developed by Republic Man- 
ufacturing Company in redesigning a sausage pack- 
aging machine, made it possible to achieve major 
labor savings and greatly increase the production 
rate, 

How can you design a compact multiple cylinder 
machine with a minimum of external valving and 
piping so that it fits into the necessarily clean en- 
vironment of a food packaging plant? The obvious 
answer Is to ¢ ouple the valves to the cylinders. This 
solves the problem of appearance and size and at 
the same time results in maximum operating speed 
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because flow paths are held to a minimum. 

How can control be kept simple and reliable 
enough to require little concern from a girl op- 
erator? The answer here is to arrange the circuit 
with an automatic cycle which is initiated by a 
simple hand lever or push button operation. 

The machine consists of a table with a horizon- 
tal slide at the forward end of which is mounted a 
multiple die to shape the meat and a vertical head 
on which is mounted the vertical or knockout cyl- 
inder and the valve assemblies. An opening at the 
rear of the head is provided for feeding the meat 
into the machine. The meat is fed, under air pres- 
sure, from a closed vessel through a nozzle to the 
head end of the machine. The horizontal slide 
moves forward, as horizontal air cylinders mounted 
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BUILT-IN PILOT AIR VALVES 





has pilot valves built into both end 
caps. They are actuated at the ex- 
treme ends of piston stroke to 
properly sequence operation of this 
cylinder and the slide cylinders 


VERTICAL KNOCKOUT cylinder , 


on either side of the table extend. The action 
scrapes a charge of meat from the feed nozzle and 
carries it forward. At the end of the feed stroke 
the head with its die is immediately above the die 
cavities or form. The vertical cylinder then de- 
scends, pressing the meat into the die cavities; the 
last part of the stroke clears the meat from the cavi- 
ties, dropping it into an open carton. 

When the 3-way valve is manually shifted, air 
pressure is supplied to the head end of the two slide 
cylinders, moving the slide forward. At the end 
of the slide stroke, one rod contacts the first end 
cap pilot, opening air pressure to the 4-way knock- 
out valve. This moves the knockout cylinder through 
its down or power stroke. At the end of the stroke 
the second (top) end cap pilot is opened, routing 
air to the other end of the cylinder and returning 
it to its original position. In turn, the bottom end 
cap pilot, identical with top pilot, opens, admitting 
air pressure to the rod end of the horizontal cylin- 
ders. These return the slide to the rear position, 
completing the cycle. The entire cycle takes about 
2 seconds. vvy 


DETAIL of the upper end cap on 
the knockout cylinder shows how t 
the pilot valve is made This cylin- 

der has a 1-9/16 inch bore. The 

pilot valve spool is 3/16 inch di- 
ameter. 





Contact cap, 
upper end pilot volve 
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OPERATOR is initiating a 
cycle and removing a pack- 
age simultaneously. At 80 psi 
the normal operating speed 
gives a production rate of 
1800 eight ounce packages 


Photo courtesy Ohio Provision Co 
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PUMPS 
DEVELOP OIL HYDRAULIC POWER 


2 to 100 gpm—continuous duty operation 
up to 1500 psi—up to 1800 rpm—single 
or double rotation—constant delivery. 


Leak proof oil seals 


Pad mounting 


Fig. 1—Two gear pumps assembled in tandem on common shaft 
deliver independently—can be piped for dual operation or com- 
bined for double capacity single operation. “Pressure Pocketing” 
reduces slippage, friction and wear—volumetric and mechanical 
efficiency over 90%. 

OUTPUT (G.P.M.) 
at discharge pressure psi 


500 1000 1500 


INPUT (H.P.) 


at discharge pressure psi 


500 1000 1500 
3.5 


GEAR SPEED 
SIZE (R.P.M.) 


600 
1200 
1800 


600 
1200 
1800 


600 


l 





ad 
PJ 


13. 
; 19. 
18.4 
series 1200 40.0 37.4 
2” 1800 | 62.1 60.3 58.8 
Performance data for PC and PD pumps having gear widths other 
than shown above can be approximated by multiplying values in 


above table by width of desired 
(ej 





7.0 
0.5 
7.0 
13.5 
20.5 
18.0 











gear; for PJ pumps multiply by 


1/2 the width of desired gear. — 








PC SINGLE PUMPS 

3 gear widths, 1/2", 1", 1-1/2”. 
4 round shaft sizes. 

pedestal and 3 flange 
mountings. 

tapped ports—side or end. 


PD SINGLE PUMPS 
7 gear widths, 1/2”, 3/4", 








MOTORS 


UTILIZE OIL HYDRAULIC POWER 

2 to 68 hp—continuous duty operation 
up to 1500 psi—up to 1500 rpm—single 
or double rotation —variable speed. 


Precision ground steel gears 


Gear thrust plates 


Flange mounting 


Fig. 2—Single gear motor can be piped from side on end ports. 
Extra large gear bearings maintain shaft alignment; heavy-duty out- 
board bearing absorbs drive shaft and shock loadings. New leak- 
proof oil seals maintain internal pressure balance. 


INPUT (G.P.M.) 
at input pressure psi 


600 1000 1500 
08 41.4 


13 
9 


OUTPUT (H.P.) 
at input pressure psi 


1000 1500 


5.3 
77 
10.8 


9.0 
14.0 
20.0 


23.3 


GEAR SPEED 
SIZE (R.P.M.) 


Mc 600 
series 1000 
1” ~=—+:1500 


MD 600 
series 1000 
: a 1500 


MJ 600 ; 
series 1000 158 249 36.9 
2” 1500 4102 215 343 57.5 


Performance data for MC and MD motors having gear widths other 
than shown above can be approximated by multiplying values in 
wae above table by width of desired 
we pas - gear; for MJ motors multiply by 

- 1/2 the width of desired gear. 











2. 
3. 
4. 
4. 
8. 
l. 
5. 


1. 
2.1 
35 
43 80 1 
? 1 1 
87 








gw = gear width 


MC SINGLE MOTORS 
3 gear widths, 1/2", 1", 1-1/2". 
4 round shaft sizes. 

pedestal and 3 flange 
mountings. 

tapped ports—side or end. 
MD SINGLE MOTORS 
7 gear widths, 1/2", 3/4", 























a°, 1-1/2", 2°, 21/2", 3° 

8 round and 3 splined 

shaft sizes. 

pad and 7 flange mountings. 
tapped ports—side or end. 


PJ SINGLE PUMPS 

5 gear widths, 2", 2-1/2", 3", 
3-1/2" and 4”. 

1 round and 1 splined 

shaft size. 

2 flange mountings. 

tapped or split flange side 
portings. 


























cap screws add thickness of head. 


aA 
*When fitted with socket head cap screws. If fitted with hex head 


2°, S82". 2, 212", 9 

8 round and 3 splined 

shaft sizes. 

pad and 7 flange mountings. 
tapped ports—side or end. 


MJ SINGLE MOTORS 
5 gear widths, 2”, 2-1/2", 

3", 3-1/2” and 4”. 

1 round and 1 splined 

shaft size. 

2 flange mountings. 

tapped or split flange side 
portings. 
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REAR of this vehicle is a hydraulically actuated 
ramp, hinged at the bottom. It’s used for loading or 
unloading, and when closed it becomes the rear end 
wall of the vehicle, sealing it watertight. 


No Clutch For This 


EMOTE operation of a rear ramp from the op- 
erator’s seat in the front of the armored vehicle 
is easily accomplished with oil power. Built by Food 
Machinery and Chemical Corporation in coopera- 
tion with Army Ordnance, the M59 is an armored 


ARMORED infantry vehicle, the M59, carries 10 in- 
fantry men, their equipment, a driver and com- 
mander. The 50 caliber machine gun is mounted 
over the commander’s seat. 


COMPACT hydraulic circuit supplies fluid to the 
ramp operating cylinder to raise the ramp. Although 
the ramp actually lowers under its own weight, dis- 
charge oil from the cylinder is throttled to control 
the rate of lowering. 1200 psi oil pressure is applied 
for raising the ramp by the gear pump which is V-belt 
driven from the vehicle engine. A positive lock at 
the pump holds it closed and must be released to per- 
mit gravity lowering. 

Courtesy The New York Air Brake Co 


COMPLETE control of ramp operation is from the 
control lever on the hydraulic valve. The lever is 
pushed in to raise, pulled out to lower. In neutral 
position the pump volume is bypassed to tank, 


ngine Driven Pump 


box using crawler type track to propel it on land 
and in water. 

With this simple, compact oil system, the pump 
is connected by a drive belt to an engine power 
take-off shaft. The valve arrangement permits oil 
to bypass to tank when the valve is in neutral. Since 
there is no power demand when the control valve 
is in neutral there is no need for a clutch to dis- 
engage the pump drive. 

Because the hydraulic cylinder is used as an 
auxiliary reservoir, the size and weight of the hy- 
draulic circuit is reduced. vvY 
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APPLIED HYDRAULICS 








HIGH-QUALITY 
UNFORTIFIED 
OIL 


SUNVIS 900 


sam 


Oil color tests show 


WHY SUNVIS 900 OILS SAVE YOU MONEY 
IN CIRCULATING AND HYDRAULIC SYSTEMS 


Color means very littie in prand new oils. 
But...color change during service can mean 
a lot. While minor darkening is seldom seri- 
ous, radical color changes indicate danger, 
except, perhaps, in a highly detergent oil. 

Either the oil is contaminated by foreign 
matter, or as in the pictures, the oil has oxi- 
dized from heat and long use. The products 
of oxidation darken the color of ordinary 
oils...clog valves and filters, cause excessive 
maintenance. 

Compare the appearance of the used 
Sunvis 900 with the appearance of the other 


HIGH-TEMPERATURE 
SERVICE 


LONG-TIME 
SERVICE 


used oil. The color of used Sunvis 900 is 
practically the same as new Sunvis 900. 
There is not a sign of oxidation products. 
Here’s proof that Sunvis 900 oils will last 
longer and provide the extra needed resist- 
ance against the high temperature “hot- 
spots” of typical hydraulic and circulating 
systems. For the long run, a Sunvis 900 oil 
is the most economical oil you can buy. 
For more information about Sunvis 900 
oils, see your Sun representative, or write 
for Technical Bulletin 35. Address Sun O11 
Company, Philadelphia 3, Pa., Dept. I-31. 


INDUSTRIAL PRODUCTS DEPARTMENT 


yy ~ 
SUN OIL COMPANY <@SUNOCO=a 
— 


Philadelphia 3, Pa. 


In Canada: Sun Oil Company Limited, Toronto and Montreal 
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High-Pressure Pumps, below, each handle 54 gpm 
of Sunvis 931 at 2500 psi. Unique closed-loop hy 
draulic system, left, features color-coded piping 


NEW CENTRAL 
HYDRAULIC SYSTEM 
PROTECTED BY 
SUNVIS 931 OIL 


The new variable-pressure hydraulic system 
at Columbia Records in Bridgeport, Conn., 
delivers oil at 2500 psi to as many as 40 in- 
jection molding machines. Round-the-clock 
production of micro-groove records depends 
on the reliability of this system. 

Columbia picked Sunvis 931 because their 
tests and experience have shown it doesn’t 
form carbon or leave harmful deposits...even 
after years of use. Because of their long life, 
Sunvis 900 oils are the least expensive oils 
you can buy for tight circulating systems. 

This is just part of the story about Sunvis 
900 oils. Why not talk them over with your 
Sun representative the next time he calls. Or 
write to Sun Or. Company, Philadelphia 3, 
Pa., Dept. I-32. 
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INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 
Philadelphia 3, Pa. 


In Canada: Sun Oil Company Limited, Toronto and Montreal 








APPLIED HYDRAULICS 


CIRCUIT 
DESIGN 
ARTICLE 


SAFETY 


"Safe quick motions 
without shock"—how often 
must your design meet 
these requirements. 
Whether your job 

is to design a drive 

for a machine tool table, 
a fork lift truck 

or containers of coal, 
safety and controlled speed 
must be provided. 


AND CONTROL IDEAS 


.. from a modern oil powered 
coal handling system 


@ By John R. Fawcett 


CCURATE control for positioning, speed, and automatic selec- 

tion of operating cylinders are several of the design features 
built into a coal handling circuit. The circuit ideas used to mod- 
ernize this mining operation can be readily adapted to many in- 
dustries. 

What the hydraulic system does in a recently modernized mine 
at Rawdon, England is briefly detailed in the drawing on this page. 

Before this mine was overhauled, a maximum of 150 tons of 
coal per hour came out of two shafts. To get this production, 114 
men and 650 rail tubs were needed. The new installation, using 
the oil hydraulic operated handling and belt conveyors has re- 





What's the hydraulic 
system used for? 


Coal has to be taken from the bot- 
tom of the 1000 ft shaft to the sur- 
face where it is dumped onto belt 
conveyors which carry the coal to 
distribution points. From belt fed 
hoppers, the coal is poured into light 
alloy, 5 ton capacity containers. A 
load arrives at the surface every 
forty-five seconds. 

At the pit bottom, an oil driven 
cylinder pushes a full container into 
a waiting cage. As the full container 
| enters the cage it pushes an empty 

off. The empty is hydraulically pulled 
into position under the opposite hop- 
per. The cage is raised to the surface 
| where an empty container which is 
| pushed on, rolls the full container 
out. As the cage with the empty con- 
tainer descends, the hinged bottoms 
on the full container are opened by 
a hydraulic cylinder to empty the 
coal from the container onto the mov- 
ing belt. 
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SAFETY AND CONTROL IDEAS 





placed all the rail tubs with 6 containers. All but 
l6 men have been made available for actual coal 
mining instead of handling. Maximum tonnage, now 
360 tons an hour, is taken from one shaft instead 
of two. So, it is apparent that the system, which 
has been in operation for almost two years, is com- 


pletely suct essful. 


CIRCUIT COMPONENTS 


Four similar hydraulic systems are used. two at 
the surface and two at the bottom. The two svs- 
tems at the top are electrically interlocked, as are 
the two at the bottom, because one system in each 
case operates on one side of the cages and one on 
the other. This makes it possible for one ¢ vlinder to 
be used for decelerating the 5600 pound load after 
the cylinder on the other side has started the con- 
tainer moving. The circuit for half the surface in- 
stallations is shown in the drawing on the oppo- 
site page. The other half is similar. The hydraulic 
equipment is located in four pump houses, one 
under each decking station, so that pipe runs are 
kept as short as possible. The electrical switchgear 
is contained in a cubicle and the hand operated con- 
trols are arranged on consoles, one at the surface 
and one below. The operator controls the safety 
catches independently but once he has initiated 
the container movement. the operation is carried 
out automatically. The oil tank is pressurized at 10 
psi with clean filtered air to keep out coal dust. 
\ small compressor is connected to the tank and 
this is controlled by a pressure switch. A float 
switch shuts off the electrical supply if the oil level 
falls too low. Each system has its own tank. 

There are two pumping units for each circuit. 
The large container pushing cylinders are the big- 
gest users of powel and these are operated alter- 
nately from a single 52 gpm pump unit. A double 
pump unit which has capacities of 26 gpm and 3 
gpm supplies oil for all the other services and the 
pilot system. When the system is idling. pilot pres- 
sure is maintained by the small 3 gpm pymp blow- 
ing-off through a relief valve, which discharges 
through a backpressure valve at 75 psi. This back 
pressure is lead to an unloading valve which opens 
when pilot pressure is applied. If the demand ex- 
ceeds the capacity of the small pump, the pressure 
drops and allows the relief valve to close and load 
the larger pump. To keep the oil clean, large filters 
are placed in the discharge line from the cylinders 


and relic f valves. 


ELECTRICAL CONTROL 
When the loaded cage stops al the surface, the 


operator secures the cage by the “kep” which sup- 
ports the cage from underneath. He then starts the 


automatic cycle by pushing one of the buttons 








One of 8 main rams used to position the containers. 
Forty cylinders are used in this mine installation. 
This cylinder has a phosphor bronze sprayed piston 
and hard chromed rod. 





Only two types of directional valves have been used 
throughout the installation, This 5 port valve is pilot 
operated and detent located for positive positioning. 
Spring action is added to some of the valves in the 
circuit. 





Pump layout in one of two identical pump houses 
on the top of the shaft. The 52 gpm main ram pump 
is in the foreground. 


Keelavite Rotary Pumps & Motors Ltd., designed and sup 
plied components for this system. 


which control solenoid valves E and F. Solenoid 
valve E selects cylinder 1 or 2, depending on which 
cage is surfaced, and valve F loads the main pump 
relief valve. Pressure is applied to both ends of 
the container cylinder, which by the differential 
effect gives a fast speed of 2.4 fps. Valves A, B, and 
C are made with special pistons to control the speed 
when slowing down. The ram pushes the empty 
and full containers and also the ram on the opposite 
side of the cage, which acts as a brake. At first the 
oil from the back end of the retarding cylinder 
flows unrestricted through the unloaded braking 
valve. The limit switch deenergizes valve D towards 
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Container positioning cylinders are powered by a 52 
gpm gear pump. Auxiliary cylinders and the pilot cir- 
euit get oil from the double pump. The 3 gpm unit 
is a gear pump; the 26 gpm unit is a rotary abut- 


the end of the stroke and connects the variable 
back pressure valve to the braking valve pilot. 
Opening pressure of the brake valve is determined 
by the external valve. Energy absorbed in stop- 
ping the containers is dissipated through the brak- 
ing valve until they are slowed down to the creep 
speed set by the speed control valve. While the ram 
is moving back, the rod end of the cylinder is sup- 
plied with oil through one of the check valves at 
a pressure of 75 psi which is determined by the 
spring loaded back pressure valve. 

The full container is not pushed clear of the cage. 
To completely pull the container from the cage 
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ment type pump. Maximum working pressure, ex- 
erted only during acceleration of the containers, is 
800 psi. The 52 gpm pump is unloaded through its 
vented relief valve when the rams are not operating. 


onto the tipping section, each piston rod has a grip- 
per which engages with a projection on the con- 
tainer. This pulling is done by the cylinder which 
acted as a brake in the first part of the cycle. 

In the pushing cylinder, the pressure is acting 
on the 3 inch rod diameter only and the braking ef- 
fect is on the 5 inch diameter of the opposing cyl- 
inder. The braking effect, therefore, is about three 
times that of the forward thrust for a given pressure. 

The sequence of operations begins when the cage 
arrives at the surface. The exact position of the 
cage is proved by a “cage-in-line” limit switch and 


Concluded on next page 





Arrow 


AIR LINE FILTER 
PROTECTS 
PRODUCTION 

f LIFE LINES 


Arrow Autopneumatic Controls 
Prevent Work Stoppage — Save Repairs 


FILTER LUBRICATOR 


REGULATOR 


IMPROVE MACHINE AND 
TOOL EFFICIENCY 


LOWER MAINTENANCE 
AND REPAIR COSTS 


LESS AIR POWER WASTE 
HIGHER OUTPUT 


You get every ounce of perform. 

DRAIN ance out of your air-powered 

TRAP equipment, cylinders, valves, im- 

pact wrenches, tools, etc. with 

the ARROW AUTOPNEUMATIC CONTROL 

ASSEMBLY. The compressed air is properly 

cleaned. The Regulator Valve controls pressure 

without waste of air and the ARROW Lubricator 

supplies the correct amount of fine oil mist in the 

air stream to properly lubricate appliances or tools 

in operation. The Automatic Trap discharges ac- 

cumulated sludge to give perfectly conditioned and 

controlled compressed air for uninterrupted pro- 
duction schedules. 

Tool down-time, operator lost time, parts re- 

placements and expensive repairs are practically 

eliminated. 


All the Facts Are 


& Yours for the Asking 


<W\ ¥ Let ARROW field consultants 
f : point the way to better produc- 
tion economy at no cost to you. 


ARROW will be happy to send A RA DW 


you their engineering catalog 
and make recommendations. 


Your inquiries invited. 


ARROW 00.2 INC. 


A 1902 S$. KOSTNER AVE. © CHICAGO 23, ILI 
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the circuits cannot be made until this is done. The 
cage also operates the “crash bar” valve to with- 
draw the crash bars which protect the open mouth 
of the pit shaft when the cage is lowered. The “kep”, 
or support, is shot out under the cage to support the 
weight while it is stationary. In addition there are 
two more catches for each cage. 

The sequence of operations is controlled by a 
rotary limit switch for each cylinder which is actu- 
ated by a chain wheel connected by chain to the 
container piston. Each of these special switches give 
six signals at the mine top and eight at the mine 
bottom. By driving the switches in this way they can 
be kept clear of dust and possible damage. 

The tipping operation is carried out during the 
time that the cage is descending and rising and is 
therefore timed independently of the rest of the 
system. The tipping cylinder. when extended, holds 
up the door under the container through a toggle 
linkage. When the container is in the correct posi- 
tion over the tipping door, a limit switch starts an 
electric timer which controls the cycle of oper- 
ation, including closing and extending the appro- 
priate cylinder and then moving the container from 
the tipping position to a position close to the shaft. 
This operation takes 28 seconds, 

Total installed motor horsepowet is 300 but this 
is needed only for peak loads. \verage requirement 
is 24 horsepower. The electricity consumption per 
1.000 pounds of coal handled is only .1 kilowatt 
hour. 

Safe and shock-free motions. and positive con- 
trol of forces have been provided for this handling 
operation by circuits built with standard com- 
ponents which are easily serviced and maintained. 
The high power to weight ratio of hydraulic equip- 
ment permitted housing the necessary gear in a 


comparatively small area, vvv 
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small volume pump continues to supply the required 
output. 

Radial piston, variable delivery pumps are avail- 
able for pressures to 3000 psi. Units are available 
with a radial piston pump mechanism, a gear pump 
and gear pump relief valve for supercharging the 
system and operating hydraulic controls and auxil- 
iary equipment enclosed in the pump case. The 
unit also incorporates high pressure relief valves 
to protect pump, work and machine against over- 


load. vvv 


This article is based on material contributed by American 
Engineering Co., Double A Products Co., Denison Engi- 
neering Co., Dudco Div. New York Air Brake Co., Oilgear 
Co., Racine Hydraulics & Machinery, Inc., Standard Ma- 
chine & Tool Co., and Vickers, Inc. 
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HOW TO SALVAGE 
PRESS PISTON RODS 


Here's an idea 

which has saved 

the Norton Company 

many dollars in hydraulic press 
maintenance and downtime costs. 


BRASION is one of the worst enemies of hydraulic plungers. 

Gritty particles from the atmosphere which may find their way SCORED 2% inch diameter, 32 
into packing glands can score a piston in a short time. Probably inch long piston rod before repair. 
no worse wear condition could exist than in a plant making abra- 
sive produc ts. 

In spite of carefully shielded equipment, Norton Company found 


that plungers in presses used to manufacture grinding wheels can- AFTER ROUGH turning, the piston 


ad : : rod is metalized. Eight pounds of 
not be completely protected from particles of abrasive grain. As a aebidnin deal ain Gan cee oe 
result, plungers must frequently be repaired or replaced. this rod it took 45 minutes to pre- 

Formerly such parts were either ground undersize or replaced. pare the surface and spray on the 
metal. Finish grinding took about 


Now, however, these parts are salvaged at a fraction of original cost 
the same time. 


by metalizing. 

The worn plunger is rough turned on a lathe, undercutting the 
ends to insure good bonding of the sprayed metal. Then stainless 
steel wire is used in the metalizing gun to build up the surface. After 
grinding to original size, the plunger is again ready for service. 
The whole operation can be done in a matter of hours. Former 
methods of repair took days (or even weeks if a replacement part 
had to be ordered). 

Metalizing has several advantages over other methods of salvage. 
In this case stainless steel provides a better wearing surface than the 
original steel. Because of the thickness of the metalizing surface, 
there is not the danger of the surface flaking off as in the case of 
plating. Metalizing restores the shaft to original size. When grind- 
ing undersize, as was formerly done, pressure gages on the press had 
to be recalibrated to compensate for the smaller diameter. All that 
extra work is now eliminated. 

Norton has found that by following the recommendations of the 
metalizing equipment manufacturer, excellent results can be ob- 
tained. Even though used only occasionally, this equipment has 
paid for itself by shorter down time, reduction of scrap, and longer 


lasting wearing surfaces. vvv 
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BADLY rusted valve spool shows 
the effects of moisture in a sys- 
tem. A rust inhibited oil would 
have prevented this. 














PUMP performance was greatly 
reduced by this rusting of the 
ring. Slippage increased causing 
horsepower loss and overheating. 







> hydraulic component 





ntamination 







ind ndensation trom air in the system. 






You can't make the system airtight, but yc 






bitor to the fluid to 


PREVENT RUST 


in hydraulic systems 








. TAKES only one or two flakes of rust passing 1‘% solution—is sufficient to protect the metal sur- 
| through precision pumps and valves to scratch faces of a system, even though it may form a coat- 
ing no more than several molecules thick. The 
performance of these rust inhibitors is particularly 
evident in humid climates where rust has proceeded 


at an abnormal rate. In such cases rusting problems 






surfaces enough to reduce the efficiency of these 






components, A scratch on a pump piston can cause 






an excessive amount of slippage resulting in horse- 






power loss and overheating. Air enters a system 
through leaks on the intake side of pumps, vents have been entirely eliminated by the use of rust 







in the reservoir, contamination, and other sources. inhibited oil. 
Once the metal parts of a hydraulic system are 





Condensation from this moisture causes rust in the 









system, and the only practical method of prevent- coated with the inhibitor, they are impervious to 
ing this rust is to provide an internal protective water from condensation or contamination, even 
coating on the system components. Suitable com- though they are not constantly submerged in oil. 
pounds called polar inhibitors have been developed For long periods of lay-up, however, other pre- 
for this purpose. Although the chemical action of servative materials are required. The protective 
these inhibitors is not clearly understood, it is be- film can be removed by the use of any mineral 
lieved that they “plate out” on the metal surfaces, oil which is not rust inhibited. Apparently an equil- 






forming an adherent film which is impervious to ibrium is set up between the amount of inhibitor 
the rusting action of water and air. plated out and that remaining in the oil. If a 

Only a small amount of rust inhibitor—less than straight mineral oil is used for make-up after an 
initial charge of rust inhibited oil, the inhibitor 
which has plated out will go back into the make-up 
oil. vvV 








Information included in this article has been supplied by 
The Te ras Lo 
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Why is precise constant speed output from a hydraulic transmission 


hard to obtain? 


Why is fairly reliable constant torque output easily provided? 


Here's a basic analysis showing how pressure and flow influence... 


SPEED AND TORQUE OUTPUT 


.. + from hydraulic transmissions 


@ By Dennis W. Prosser 


In this article, leakage, pressure drops and heat 
losses are neglected and pumps and motors are as- 
sumed to be 100 per cent efficient. While this sim- 
plification doesn't detract from a basic discussion, 
it would be understood that the adverse influences 
of these factors on any hydraulic device is an im- 
portant problem which industry is constantly striv- 


ing to minimize. 


= of a few equations which relate capacity, dis- 

placement, speed, pressure, and torque is the 

basis of understanding characteristics of hydraulic 

transmissions. Derivation of these equations can 

be found in most elementary fluid mechanics text- 

books and in the Technical Section of the APPLIED 

HYDRAULICS Master Catalog of Fluid Power Prod- 

ucts. 

These equations apply to both pumps and motors: 

© = ON, (1) 

(p: — px)D 

2 

(p:— pe) 

ond OU cee, (3) 

2” N 


flow rate through pump or motor [(in*/min). 


(2) 


where Q 
pump or motor displacement per each revo- 
lution of the shaft (in*/rev). 
rotational speed of pump or motor (rev/ 
min). 
torque applied to pump shaft or derived 
from motor shaft (in-lb). 

3.14 

= pressure on outlet side of pump or inlet side 
of motor (Ibs/in’). 

= pressure on inlet side of pump or outlet side 
of motor (Ibs/in’). 
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Some distinction must be made between pump 
and motor properties. For example, with the pump 
putting out 500 in*/min there may be only 400 
in*/min flowing through the motor, the other 100 
in*/min having left the circuit by way of the maxi- 
mum pressure valve. Figure 1 labels the flow rates 
through pump and motor as Q, and Q,, respectively, 
since they are not necessarily similar. In like man- 
ner the rotational speeds, torques, and displace- 
ments are distinguished by subscripts p for pump 
and m for motor; that it, N,, Nm, Tp. Tm, and D, 
and D,,. 

From Figure | it is apparent that the pressures 
at pump inlet and motor outlet are both equal to 
zero, hence p2 can be eliminated from the equations. 
Furthermore, the pressures at pump outlet and 
motor inlet, that is, between pump and motor are 
the same and will retain the designation p,. 

Based on the above considerations the equations 
are written separately for pump and motor. 


PUMP MOTOR 
Or Dr Ne (1A) QO» D= Nm» (1B) 
p: Dr (2A) 7, pi Dm (28) 
2* 27 
p19 (3A) = p? Q= (3B) 
2* Ne 27 Nm 


Tr 
Te 


Motor torque, T,,, results from the load to which 
the transmission is coupled and produces the line 
pressure, p;, between pump and motor, in accord- 


DENNIS W. PROSSER, formerly Secretary National Conference 
on Industrial Hydraulics and Instructor, Illinois Institute of 
Technology, presently in the U. S. Army. 
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ance with equation (2B). Pump torque, T,, is sup- 
plied by the electric motor. The speed of the electric 
motor and, consequently, pump speed, Np, are con- 
stant under the assumption of ideal conditions. In 
reality the electric motor’s speed would vary slightly 
with changing loads. This is but one of many rea- 
suns a constant speed or constant torque transmis- 
sion has never been fully realized. 

Now to consider four transmissions derivable 
from various pump and motor combinations. 


CONSTANT DISPLACEMENT PUMP 
AND CONSTANT DISPLACEMENT MOTOR. 


Equation (1A) shows pump discharge, Q,, is con- 
stant since pump displacement and speed are both 
constant. From Figure | it is apparent that Q,, is 
equal to Q, minus Q,; thus Q,, will vary with Q,. 
Motor speed, N,,. will also vary with Q, since it is 
dependent upon (),, (see Equation (1B)). 

When no load is being applied to the motor shaft 
the torque T,, is zero and, from equation (2B), the 
line pressure p; is also zero. Under these conditions 
the maximum pressure valve remains closed, hence 
(). is zero and Q,, equal to Q,. Motor speed, N,,, 
can then be calculated from equation (1B), by re- 
placing Q,, with Q,. 

As an increasing load (torque) is gradually ap- 
plied to the motor shaft, both T,, and p; increase 
until the maximum pressure valve setting is reached. 
During this time no flow has occurred through 
the maximum pressure valve, so the motor speed 
remains the same as for no-load conditions. Further 
increase in load will cause the motor to slow down 
and eventually stall, since the maximum pressure 
valve limits the line pressure, p;, and consequently 
the available torque T,,. 

A constant displacement pump and motor com- 
bination performing work on a load too small to 
open the maximum pressure valve will operate as 
a constant speed-variable torque transmission. How- 
ever, the torque variation is due to load changes 
and not controllable by the transmission. This type 
of application is quite restrictive to the transmis- 
sion. 

lo obtain the full worth of hydraulic transmis- 
sions they are normally operated with the maximum 
pressure valve open. To accomplish this, estimate 
an average required motor torque, T,,, and use that 
value in equation (2B) to determine the corres- 
ponding line pressure, p;. The maximum pressure 
valve is then set to open at that pressure. Now, when 
l,, corresponds to this estimated average, the valve 
is held open. If the load, and consequently T,,, were 
to increase slightly the motor would slow down and, 
according to equation (1B), the flow rate Om 
would decrease. More oil would be required to pass 
through the relief valve since the pump output re- 
mains constant, This increased capacity cannot be 
handled by the relief vaive until the line pressure 




















FIG. 1. A TYPICAL hydraulic transmission circult 
has a reservoir between pump and motor to minimize 
overheating the oil and a maximum pressure (relief 
valve) to prevent damage of circuit components. A 
constant speed electric motor coupled to the pump 
provides power. 


builds up slightly which would cause the valve 
opening to increase. While the pressure, p;, builds 
up to open the valve it also increases the motor 
torque, T,,, (equation (2B)) which will either meet 
the immediate increased torque demand and return 
the system to normal or the motor will stall. 

For most applications that employ a constant dis- 
placement pump and motor combination the recov- 
ery just described would occur so smoothly and 
quickly that the transmission would normally be 
classified as having constant speed-constant torque 
characteristics. Maximum pressure valves can han- 
dle a fairly large capacity range with little variation 
in line pressure. In terms of the present considera- 
tion this means that excessive overloading could 
cause the motor to slow appreciably with little 
change in torque. In other words, this type of trans- 
mission is more positive in its constant torque char- 
acteristic than it is in its constant speed character- 
istic. 

Since transmission characteristics determined by 
the hydraulics industry are normally based on an 
open maximum pressure valve, the remaining dis- 
cussions will be based upon the further assumption 
that the line pressure, p;, is constant. 


VARIABLE DISPLACEMENT PUMP 
AND CONSTANT DISPLACEMENT MOTOR. 


With variable pump displacement, D,, it is ap- 
parent from equation (1A) that pump discharge, 
(),, and, consequently, flow through the motor, Q.,, 
are both variable. From equation (1B) the trans- 
mission can be classified as variable speed. 

The motor torque, T,,, is constant by virtue of 
equation (2B) and the fact that p,; and D,, are both 
constant. A variable displacement pump and con- 
stant displacement motor provides a variable speed- 
constant torque transmission. 


CONSTANT DISPLACEMENT PUMP 
AND VARIABLE DISPLACEMENT MOTOR. 


With constant pump displacement, D,, equation 
(1A) shows that pump discharge Q, is constant. 
Then Q,, varies with Q,, since Q,, is equal to Q, 
minus Q,. If Q,, and thus Q,,, were to remain con- 
stant the transmission would supply constant speed 
because of equation (1B). However, as considered 
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previously, Q, may vary appreciably under severe 
overload due to the relief valve characteristics. This 
once again points out the difficulties encountered 
when attempting to obtain a constant speed trans- 
mission, 

From equation (2B) the transmission is deter- 
mined to provide a variable torque characteristic. 
Thus a constant displacement pump and variable 
displacement motor yields a constant speed-variable 


torque transmission. 


1 VARIABLE DISPLACEMENT PUMP 
; AND VARIABLE DISPLACEMENT MOTOR. 


This 


most versatile transmission available: from it any 


pump-motor combination represents the 
one of the other types can be obtained by holding 
pump and/or motor displacement constant. Con- 
sideration of the previous results indicates variable 
displacement pumps yield variable speed character- 
istics whereas variable displacement motors yield 
variable torque characteristics. Consequently, the 
variable displacement pump and motor combination 
vields, as its most versatile characteristic, a variable 
speed-variable torque transmission. 

\ unique constant speed-variable torque trans- 
mission can be obtained by providing a device to 
vary both pump and motor displacement by equal 
amounts at all times. That this would provide con- 
stant speed is apparent from consideration of equa- 
tions (1A) and (1B). The motor torque would vary 


according to equation (2B). vvv 


Develops 11 GPM @ 2,000 PSI. 
15 HP 1200 RPM motor. 
Complete with electrical and hydraulic control panel 
APPLICATION: 
Tube Bending and Punching Machine 
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Franklin at 19th St., Richmond II, Virginia « Phone 7-4593 
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SERIES CONNECTED CYLINDERS 
FOR SYNCHRONIZED CONTROL 


. . - With an overload detector device 


@ By Robert E. Raymond 


YNCHRONIZED operation of cylinders can be 

accomplished with a high degree of accuracy 
and stability regardless of load variation—if 
properly sized, tight, series connected cylinders are 
used and a recharging system to eliminate accumu- 
lative error is devised. 

This particular circuit was developed to pull or 
push a load consisting of two concentrated loads 
connected to the pulling draw bar at two separate 
fixed points between two parallel hydraulic cylin- 


ROBERT E. RAYMOND, Project Engineer, Simplex Engineer- 
ing Co., Zanesville, O 


HOW TO DETECT A SYSTEM 





For this job overload protection can not be ade- 
quately provided by relief valves or simple pressure 
switches because they would not sense load distri- 
bution. It is possible for the pressure reading to 
be the same for a condition of overload as well as 
for a safe load depending on where the loads are 
concentrated, Therefore, the overload device must 
detect variations in bending moments. 

F’, and F), are loads applied at points between the 
cylinders. These loads are arbitrary in size. The 


ders. These loads can vary in magnitude in an arbi- 
trary manner. However, neither load can be allowed 
to exceed a certain fixed value. The two hydraulic 
cylinders must move exactly together over a stroke 
of approximately 13 feet. To eliminate any bending 
stresses in the material being drawn or in the draw- 
ing mechanism, the hydraulic pistons must share the 
load over the entire stroke. 

To lock the two cylinders together in parallel 
feed, without elaborate feedback or servo control, 
they are connected in series. A linear movement of 
one causes the same linear movement in the other. 


OVERLOAD 





Limit switch 
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Fy DIFFERENTIAL MOMENT DETECTOR 


pulling must be interrupted, however, when either 
or both of these loads reach F.. which is the allow- 
able critical value. As the draw bar moves out, F, 
and F,, effect the distribution of the load on the two 
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All off-the-highway earth-moving equipment... 
dozers, scrapers, dump trucks... pose special 
hydraulics problems. The bulk, tonnage, and 
rugged service impose conditions that shoot 
an “ordinary” or “standard” formula full of 
holes. This is true of all heavy-duty equipment 
and especially so with long-stroke telescopic 
cylinders! 


HYDRECO 


LONG-STROKE HYDRAULIC 
TELESCOPIC CYLINDERS 


HYDRECO Cylinders are the result of many 
years of design and production experience. 
They're custom built for the service they face. 
They can be designed to meet your special 
requirements of space, mounting, function and 
load. You can have HYDRECO Cylinders with 
strokes to 20 feet or more and for loads requir- 
ing outer sleeves as large as 10 inches in 
diameter and system pressures to 1500 psi. 


Telescopic cylinders are tough to build. No 
other cylinder calls for such close tolerances 
and perfect finish ...no other type requires so 
much in design and production “know-how.” 
Engineers who want “the bugs” out of their 
heavy-duty mobile equipment from the start 
specify HYDRECO! 


Whether your problem involves 1 ton or 75 
tons, the broad experience of HYDRECO en- 
gineers in finding the right answer can save 
you time, money and grief. 


—let HYDRECO engineers 
show you how you can im- 
prove your equipment with 
custom-built HYDRECO Tele- 
scopic Cylinders. 


Member NEPA 














BIG DART EQUIPMENT 
SPEEDS CONSTRUCTION 


OFF-THE-ROAD DUMP TRUCKS 
CARRY 75 YARDS PER LOAD 


It's no problem at all to carry away, ina 
single load, half the dirt from an average 
home basement excavation. Modern off-the- 
highway dump trucks, hauling 75 tons or 
more of earth and over-burden, make short 
work of moving a hill or filling a valley. 
Dumping these giant loads is done by means 
of big Telescopic Hydraulic Cylinders. Be- 
cause truck bodies are so large, they re- 
quire cylinders of unusually long stroke 
and capacity to raise them to full dumping 
position. During this operation it’s an ab- 
solute “must” that all sleeves extend 
smoothly with no sticking or binding. 
Above all, safe operation is essential. 


Downtime with this equipment costs big 
money. These giant trucks run day and 
night, rain or shine, on all sorts of jobs — so, 
cylinder maintenance must be negligible. 
Many truck builders have made these big 
models practical and profitable with 
HYDRECO Fluid Power. Their experience 
has shown that HYDRECO Cylinders do the 
job and that they're safe, smooth operating 
and require a minimum of maintenance. 


< 

One of these builders is the Dart Truck 
Company, Kansas City, Mo., whose new 
75-Ton capacity dump body is shown here. 
This model uses two 120-inch stroke 
HYDRECO Telescopic Cylinders. Fluid 
Power for the circuit is provided by two 
HYDRECO Pumps and control is by means 
of a HYDRECO Hollow-Plunger Valve. 





KALAMAZOO Division 

The New York Air Brake Company 

9004-4 E. Michigan, Kalamazoo, Mich. 
Gentlemen: We'd like to discuss the subject of 
Telescopic Cylinders with one of your engineers. 
We understand there is no cost or obligation for 
this cooperation. 
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Company—— 
Address. 
City. 











THE NEW YORK AIR BRAKE eG) 
9004 E. MICHIGAN . KALAMAZOO + MICH. 
INTERNATIONAL SALES OFFICE, 9O WEST ST., NEW YORK 6, WM. ¥. State. 
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SERIES CONNECTED CYLINDERS 





cylinders exactly as the bending moments dictate. 
The pump pressure, P,; and the trapped pressure 
P, also vary as the load bending moments dictate. 

The two system pressures P,; and P, are used to 
detect whenever F, or F),, reach the critical value 
F.. These pressures P,; and Py» are fed into a device 
that compares them against a reference. The de- 
tecting device is itself, a system of bending mo- 
ments, Since F, and F,, are two independent vari- 
able forces, there are two independent system equa- 
tions and there must be two independent com- 
paring devices or detectors. These detectors are 
called “differential moment detectors” because they 
are continually comparing bending moments caused 
by two varying pressures against a reference bend- 
ing moment for the overload protection. 

In the overload circuit, the two detectors are in 
series through a relay to cut the power if either 
critical point is reached. When the power is cut, 
it must be restored again by separate push button 
control, after the trouble has been eliminated at 
the detectors. 


In order to determine a system or device for con- 
tinually detecting F, and F,, in terms of P; and P, 
for overload protection, it was necessary to develop 
and analyze load bending moment equations. 

The detector device selected uses standard piston 
diaphragm pressure switches applied at two points 
on a moment arm in the correct manner. The 
switches are balanced with a set spring force at the 
correct moment arm. The reference moment is set 
according to derived equations: 

FLA, 
Fie ————_ and —- 
K, b 

Where F.. and F.,, are spring forces, A, is area of piston 
type pressure switch diaphragm, and K, and K,, are moment 
arms. 

Choosing a suitable spring force, determines K, 
and K,, to satisfy the equation. Whenever a balance 
of moments occurs, the power is cut by the switch 
movement, 

This system enables two cylinders to pull two 
arbitrary loads evenly with individual load govern- 
ing protection for each load. It is then possible to 
pull a maximum load which is continually varying 
in its magnitude and its position between two pis- 
tons without danger of overload damage. 


HOW TO ELIMINATE “OUT-OF-STEP” MOTION 
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The only two factors that can cause a discrep- 
ancy of parallel movement are leakage and the com- 
pressibility of oil. This is assuming there is no ex- 
pansion of the cylinders. Compressibility effect is 
negligible under moderate pressure and volume 
conditions. 

Cylinder leakage under normal pressure can be 











practically zero over one stroke when using a prop- 
erly designed cylinder. Accumulative leakage is the 
only concern. To accommodate this condition it is 
necessary to design a recharging circuit that would 
insure a correction for any increment of leakage 
that might occur over any one stroke. This action 
prevents any possible accumulative error in the 
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locking column over a number of strokes. 

The recharging circuit includes the two pilot 
operated checks, the two solenoid operated-two po- 
sition valves, and the necessary electrical controls. 
The object is to isolate the locked oil column be- 
tween cylinders during the entire cycle, from any 
sources of leakage other than the pilot operated 
check (C). However, when the pistons return, the 
recharging circuit is to cut in for the correction 
that is necessary at the end of the stroke. 

If piston 1 returns first, 5LS opens to prevent 
(H) from operating and 2LS closes which opens 


(G) and allows excess oil to return to tank. When 
piston 2 is fully back, 1LS trips to close (G) and 
correction is complete. 

If piston 2 returns first, 1LS opens to prevent 
check (C). However, when the pistons return, the 
opens (H) and allows oil to be sequenced in to 
make up loss in the trapped column. When piston 1 
is fully back, 5LS opens which closes (H) and the 
correction is complete. The 3LS is solely for reset- 
ting the correction circuit after forward stroke is 
under way. This prevents solenoids from actuating 
when the cylinders begin the forward stroke. 


HOW TO SIZE TWO SERIES CONNECTED CYLINDERS 


Bore area cylinder | 


Annular rod side area 


Rod area cylinder | 


Bore area cylinder 2 
Annular rod side area cylinder 2 


Rod area of cylinder 2 
Pressure at bore side cylinder | 


Pressure at bore side of cylinder 2 


vv >>>>>> 


and annular rod side of cylinder | 

Suitable relationships between bore and _ rod 
areas are important. The choice of rods capable of 
withstanding maximum column effect is the starting 
point of the system design. Further requirements 
are: 
1. Absolutely—Az As 
2. Preferably—Ar, Ary 
3. Preferaby—A, vAe 
4. Preferably—A, LA 


(Rod areas) 
(Limit intensifier action) 


(to give adequate pressure 
differential for return stroke) 


5. All bores and rod diameters must come within standard 
packing dimensions. 


REPRINTS AVAILABLE 

If you would like to have single copies of any 
of these reprints write APPLIED HYDRAULICS 
812 Huron Road, Cleveland 15, Ohio. There's 
no charge. 
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Ihese restrictions give two equations for selecting 
the cylinders once the rod size is chosen: 
~~ —_— 

1.0, = v3D,, 

2.0, = v2D,,° 
These relations fix the locked series circuit and de- 
termine the pump pressure and gpm to be required 
for a given total load, vvY 


How to Select Fluid Line Sizes 
for Oil hydraulic Systems A. E. MORRIS 


How to Select a Fixed Displacement Pump and 
Motor Drive E. ROBERTS 


How to Prevent Hydraulic Shock on 
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L. DRASIN 


New Approach to Design of Central 
Hydraulic Systems W. W. LYTLE 
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Absolutely tight seating on air or liquids 
Safe, positive operation 
Single or dual Solenoids — for circuit design versatility 
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Mountable in any position; 
operates up to 850 cycles /minute 


Simple design — easy maintenance 
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Solenoid energized — energizing the 
solenoid raises the pilot core (PC) 
sealing the pressure inlet to 
chamber (A). (A) is exhausted and 
pressure at (Z) moves the valve piston 
to the right. Pressure on 

resilient inserts forces 

them against the 

metallic junction of 

disc and seat in an 

absolutely tight seal 


(PRESSURE C2 


Operating pressure applied to top 
of core pushes it off the seat, 
eliminating possible sticking caused 
by residual magnetism. Pressure 

is admitted to (A). While the same 
pressure exists on both sides 

of the piston, (A and Z) 

the area on the 

right is greater 

The resultant force 

moves the piston 

to the left. 


DUAL SOLENOID VALVE 
— added safety feature! Locks into 
position on power failure; coil must 
be energized for piston movement. 


Designed to function perfectly at speeds far in excess of normal 
requirements, this new 4-way, poppet-type ASCO Valve makes 
possible a fresh approach to design engineering. It is especially 
applicable for punch presses, welding machines, machine tools, 
indexing operations, and air operated clutches and brakes. 
is assured — with no grinding, lapping or 
close adjustments. ASCO overcomes the leakage factor that was 
inherent in the earlier slide valves with a completely new design 
principle. Valves have been operated for many millions of cycles 
with no leakage on air! 
is provided by the unique pilot action, pop- 
pet-type construction and power operation in both directions; piston 
malfunctioning caused by residual magnetism or binding is elim- 
inated. No return springs are used; fluid pressure alone activates 
the valve 
in 4g” to 1” pipe sizes. 
this valve will operate up to 850 
cycles/min. Available with standard, water-tight or explosion-proof 
solenoid enclosures; JIC construction is also provided 
it has only two moving assemblies — the pilot core 
and the valve piston. Operating parts are accessible—NO SPECIAL 
TOOLS ARE NEEDED. 
There's one source that solves virtually any solenoid valve prob- 
lem — ASCO. Have the ASCO Engineer call — or write today for 
complete data on the Single and Dual Solenoid Bulletin 8344. 
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Solenoid Valves 
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WHERE TO WITH FLUID POWER? 


IN WHAT INDUSTRIES IS FLUID POWER 


FINDING NEW APPLICATIONS? 


WHAT'S THE FUTURE FOR PNEUMATICS AND 
HYDRAULICS ACROSS THE COUNTRY? 


Are you using fluid power to its greatest advantage? In- 
dustrial growth, high rates of production and improved 
efficiency call for better equipment. To provide you with 
a nationwide picture of what's being done with fluid 
power, APPLIED HYDRAULICS asked leading organizations 
who sell and engineer hydraulic and pneumatic systems 
to take part in this roundtable article. Designers of origi- 


nal equipment using fluid power and manufacturers of 


components will get the views of experienced sales engi- 
neers in five important industrial areas. Future roundtables 
will include men from other cities who will discuss ideas, 
applications and industries in their areas. Readers, who 
wish to comment on any part of the discussion, are in- 
vited to write their views to APPLIED HYDRAULICS. 


Seated at our roundtable are . 


fiddison T. Smith, The Airoyal Co., Maple 
wood 

R. E. Lancaster, vice president in charge oj 
engineering, The Weinman Pump and Supply 
Company, Pittsburgh, Pa. 

James M. Grimstad, J. M. Grimstad Company, 
Vilwaukee, Wis. 

Paul Locklin, Alta Engineering Company, Den- 
ver. Colo 


Ralph W. Moss, sales manager, Haskel Engi- 
neering & Supply Co., Glendale, Calif. 


April, 1956 


WHAT DO USERS OF AIR AND OIL 
EQUIPMENT WANT MOST? 


e WHAT INDUSTRIES IN YOUR AREA ARE 
USING FLUID POWER? 


Bob Lancaster: In the Pittsburgh area, 
the steel and coal industries are the hub 
around which has’ grown a large group of 
manufacturers who build equipment for pro- 
ducing steel and coal. Major builders, like 
Mesta, Joy, United, Aetna, Blaw-Knox and 
Mathews are building rolling mill equipment, 
conveyors, manipulators, furnace charging 
machines and coal machinery. Many small 
and medium size companies have entered the 
equipment building field to keep pace with 
modernization of the coal industry and ex 
pansion in the steel industries. Oil power is 
widely used on new automatic mining and 
material handling equipment. There are new 
demands for improved methods, higher 
speeds, greater reliability, less maintenance. 


Ad Smith: The industry picture in the 
New York City area is quite different from 
Pittsburgh. Here is a very diversified indus- 
trial area—aircraft, paint, leather working, 
plastics, electronics companies which are 
small in comparison to the steel producers. 
There are few companies who build a stand- 
ard line of original equipment. The many 
special machine builders use fluid power, but 
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require considerable assistance for their “one ma- 
chine” production. Because some of America’s larg- 
est corporations maintain development and central 








engineering departments in or near New York, the 








fluid power sales engineer “gets in on the plans” of 
many plants across the country. This often means a 
lot of time and thought spent on projects which 
never pan out. But, like almost everywhere else in 
recent years, the growth in this area has been ex- 
plosive. Fluid power has made a large contribution 
in the increase of productivity per worker. 


























Jim Grimstad: Manufacturers of machinery 
are the largest employers in Wisconsin. Then comes 


The Complete Line of electrical machinery, paper and allied products, 
Steel Fluid Power Couplings 


metal fabricating, primary metal industry and lum- 
ber and wood products. Manufacturers of machine 
tools, earth moving machinery and farm equip- 
ment are large users of fluid power on their prod- 
ucts. In-plant applications of air and oil are com- 
mon to all the industries. 


JIC Flare Tube — Pipe Threaded 
Flare Tube — Straight Thread ‘’O” Ring 
Flange Mounted — O” Ring Seal 


Paul Locklin: The entire Rocky Mountain 
area is experiencing a tremendous business boom 
made up of oil and gas exploration activities, uran- 
jum processing, Atomic Energy Commission activi- 
ties, and a whole flood of new companies in the 
industrial and manufacturing field. The oil and gas 
indutsries estimate that their rate of spending in 
Colorado alone has increased 50 times since 1950 
Aircraft missile accessory firms are moving in 
along with manufacturers of related electronic 
equipment. Food processing and primary metals 
are the major industries in Colorado. 


Ralph Moss: Aircraft is still the big industry 
within Southern California. This, plus its many 
sub-contractors and suppliers accounts for a good 
share of the business for fluid power components. 
The guided missile portion of aircraft, including 
the basic research groups like Cal Tech and U. S. 
Navy Ordnance are showing great strides in devel- 
opment, 


A—JIC Flare Tube Fittings G—Boall Check Valve : we ” ” 
B—Manifold Fitting H—Loteral Outlet Fitting * A oa, BEEN MUCH MOVEMENT OF 


C—Needle Valve 1—Universal Elbow Nie 
Ad Smith: We have had a migration of indus- 


try, but it has been a local migration. Many con- 
cerns located in metropolitan New York and in the 
Newark area have moved to the suburbs. This mi- 
gration is always accompanied by and brought on 
You can depend on L & L's quality, availability, and by the need for expansion. Movement to the sub- 
selection of steel couplings for piping all industrial urbs is common throughout the east and middle- 
hydraulic circuits. west where older companies need a fresh start with 
more space. Modernization of equipment and tech- 
niques goes hand-in-hand with this migration—in 
many cases this means new in-plant applications for 
fluid power. 

' Our area has not been affected much by the “mov- 
NY | ing in” of new industries. It has been affected by 
the moving about of companies already here. For 
example, Ford has moved operation from Edge- 


D—Pipe Nipple J—Dryseol Pipe Fitting 
E—Flange Manifold K—Hex Reducing Bushing 
F—Straight Thread, L—Swivel Elbow 

“O” Ring Seal Fitting M—Borbed Hose Stem 


Distributors in principal cities 
Write for catalog No. 53 
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“We Saved 25% of the Cost of Base Castings” 


INTERMEDIATE 
FLANGE MOUNTING 
HYDRAULIC 
CYLINDERS 


Application of the Pathon Intermediate 
Flange Mounting, as shown by the simplified - 
drawing below, saved this machine company 
25% of their base casting cost. Bonus ad- 
vantages included reduced shipping 
weight, easier handling, and the uni- 
versally recognized operating efficiency 
inherent ts Pathon Cylinders., 


\ 
™% 
BN \ 





With Pathon Intermediate Flange 
Mounting Cylinders you choose 








whichever mounting position best 

suits your specific needs. Various 

heads of other mounting types 

may be combined with the inter- 

mediate flange to provide a large 25% 
number of combination mount- 

ings. Thus special mounting LESS 
brackets are eliminated. The “~~ BASE 
cylinder is rotatable to any posi- CASTINGS 
tion for connecting pipe ports NEEDED 
and mounting puds. Pathon Cyl- 

inders are available in the R. H. 

2000 P.S.I. Series and the Q.H. 

1000 P.S.I. Series. 





HAVE YOU A HYDRAULIC CYLINDER MOUNTING PROBLEM? 


The chances are that one of the standard eight Pathon Hydraulic Cylinder 
mounting types or their combinations will adequately fill it. However, on 


any unusual Cylinder problem, we will be glad to help you reach a solution. 
Don’t hesitate to write us. 
Pithou MANUFACTURING CO. 


3823 PACIFIC AVE. — CINCINNATI 12, OHIO 
AIR CYLINDERS—HYDRAULIC DIRECTIONAL CONTROL VALVES—HYDRAULIC CYLINDERS 
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NOW/AN ENTIRELY NEW | 
endix Skinner 


ULIC OIL FILTE 


Approx 


OFFERING YOU FINER 
FILTRATION AT LOWER COST! 


Here’s everything you've wanted in a filter, including a 
built-in bypass—and all at a price equivalent to only six 
quarts of hydraulic oil! Yes, this newest addition to the 
Bendix-Skinner*® line is truly the last word in efficient, yet 
economical, filtration. Its sturdy aluminum die cast construc- 
tion assures long service—trouble-free, because it is available 
with either cleanable “ribbon” type elements for 40-micron 
filtration, replaceable “pleated” type for 10-micron filtration, 
or “disc” type, cleanable in 5 or 4% microns. Two %-inch 
N.P.T. inlets and two 44-inch N.P.T. outlets make installa- 
tion quick and easy. Operating pressure—100 p.s.i. Com- 


plete flow rate-pressure drop data on request. 
*TRADE-warK 


PIN | Z 
- - ~ 
li 


Pleated type 


BENDIX-SKINNER DIVISION OF Condit” 


P.O. BOX 135, ROYAL OAK, MICHIGAN 


Expert Sales Gendix International Division, 205 East 42nd Street. New York ny 


ORIGINATOR OF MICRONIC FILTRATION 
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water, N.J. to a much larger plant in Mahwah, 
N. J.: Cameron Machine Company (paper Mac hin 
ery). while retaining an operation in Brooklyn 
has moved a substantial part to Dover, N. J. 

While expansions and short distance moves 
seem to be the rule. a few companies have moved 
out of the area. For example. Shick has moved from 
Connecticut to Pennsylvania, Westinghouse Electric 
Meter has moved part of their operation from New- 
ark to North Carolina. 


Bob Lancaster: No major industries have moved 
from this area since 1950. Pittsburgh's active mod 
ernization program has attracted many new com 


panies 


Jim Grimstad: We would estimate that since 
1950 the use of pneumatic and hydraulic equip 
ment is practically doubled in this area. New com- 
panies including American Can. G. E. \-Ray, Hot 
point. and Continental Can along with others, a 
count for about 3400 new jobs. Fairly general 
expansion of suc h companies in the machinery 
manufacturing line account for an estimated 2500 
new jobs. 

\ considerable number of textile and shoe man 
ufacturing industries moved from this area with an 
estimated loss of 2000 jobs, 


Paul Locklin: Recent industrial additions in 
Colorado include a 5 million dollar plant of Sund 
strand Aviation Div. From Buffalo. the Stanley Avi 
ation Corp. has moved its operations to Denver. 
Glenn L. Martin will be locating a 500,000 square 
foot guided missile and aircraft products plant out 
side of Denver. for which employment of 5000 is 
estimated within four years. Ramo-Wooldridge will 
build an electronics plant nearby. New plants have 
been built in the area by American Can, Colorado 
Fuel and Iron Corp, Continental Can, Gates Rub 
ber. Micro-Switch Div., and Standard Furniture. 

Compared to the east coast. middle-west. and 
Southern California. industrial activity in this 
Rocky Mountain area is just under way. 


Ralph Moss: Electronic manufacturing will prove 
to be a great factor in our economy with giants like 
Hughes and Ramo-Wooldridge. Feeder plants of 
specialized electronics are also springing up almost 
overnight. relay manufacturers. instrument plants, 
etc. 

The automotive industry is taking steps to en 
large their scope of activities in Southern Calli- 
fornia and their move toward local purchasing of 
components should bring new business. 

The one basic line of manufacture not too well 
represented in this area is machine tool. We have 
a few small manufacturers of punch presses, hy- 
draulic presses, and welding machines. plus two 
specialized builders of hydraulic stretch presses. 
The present potential for fluid power in this line is 
not great. 

All of this growth has increased the need for 
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When the p 


FIRST IN HYDRAULIC COMPONENTS 


Available At Your Nearby 
Weatherhead Distributor 


REDUCE MAINTENANCE COSTS 
WITH THE NEW WEATHERHEAD 





* SELFALIGN 





FLARELESS TUBE FITTING 


For Low and Medium Pressure Applications Using 
Copper and Aluminum Tubing. 


Install without disassembling. 


Simply insert tube in fitting until it bottoms— 
then tighten nut. 


Preassembled nut and sleeve are always in 
alignment ready for immediate assembly. 


Positive leakproof connection with surface-to- 
surface seal. 


No fumbling for parts. 
No lost time trying to align tube and sleeve. 


No danger of dropping sleeve or nut when 
assembling. 


No flaring, no brazing. no welding. 


Saves on installation costs. 


WEATHERHEAD 


LEADS THE WAY 


April, 1956 


NOSAWL US OM... 


YOU CAN DEPEND on WEATHERHEAD 


BE ie |e 
ae) 
| 


| | ; ; 
’ 


[a —_ — ee S —_ —_ 


DESIGNED FOR — @ INSTRUMENTATION 
@ LUBRICATION 
@ TOOL AIR LINES 
@ COOLANT LINES 


Low and medium pressure applications using copper and 


aluminum tubing. 


ASK FOR FULL DETAILS TODAY 


See Your Weatherhead Distributor or write— 


The Weatherhead Co., Fort Wayne Division 
Dept. A-4, 128 West Washington 
Fort Wayne, Indiana 


In Canada: The Weatherhead Co., Ltd., St. Thomas, Ontario 


Send complete information on your new SELFALIGN Fiare- 
less Tube Fittings. 


COMPANY 





ADDRESS 





YOUR NAME. 
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Pays off for Cochrane 


§ 
A 
of) 


— 


Fang (Zobrs-cu line losses 


in condensate 
return pump system 





Cc 


THE PROBLEM: To eliminate line 
losses between process equipment 
and Cochrane Condensate Boost- 
er Drainage Control Units. 


Young Type“F” Shell and 
How ng solved it Tube Heat Exchanger 
Young Type “F” Heat Ex- A. Smooth flow bonnet dis- 


: tributes fluid with minimum 
changers were specified to outheiienan. 


reduce water temperature 5 Tubes are brazed into 
degrees before mixing it with headers. 

incoming condensate at the ¢. Gasket eliminates by-pass- 
mixing tube. Lowering the ing, fluid leakage. 
temperature of the fluid en- 0. Baffles made to close toler- 
tering the mixing tube off- onee. 

sets line pressure losses . . . Write Dept.446D for 


boosts pump efficiency. FREE Catalog 
Put Young [Ler 


to work for you... 
Solving heat transfer problems is what we do 
best because it is our very reason for being. You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 


(ijt RADIATOR COMPANY 


RACINE, WISCONSIN 


Cuttildd- WEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heot Tronsfer Products for Automotive. Heating. Cooling, Air Conditioning Products 
Aviation and Industrial Applications. for Home and Industry. 
Executive Office: Recine, Wisconsin, Plants ef Rocine, Wisconsin, Mattoon, illinois 
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hydraulic and pneumatic equipment. This coupled 
with the new field of automation in industry makes 
us believe fluid power will be strong in Southern 
California. Many jobs are now being done with hy- 
draulic power and pneumatics that were formerly 
manual or mechanical. 


e ASIDE FROM GROWTH OF INDUSTRY, WHAT 
ARE SOME OF THE FACTORS LEADING TO 
INCREASED USE OF FLUID POWER? 

Ad Smith: More people are getting to know about 

the dependability and exceptional degree of control 

obtainable with fluid power. In the past, there was 
more hesitation about using fluid power because 

“we tend to avoid that which we do not know”. 
Development of fire-resistant fluids, for jobs 

where there is a real risk is a growing factor. And 

then there’s the catchword “automation” opera- 
tions. Many processes do not, fortunately, require 
an all-out program, and “automating” can proceed 
on a piecemeal basis. One of our best examples of 
this piecemeal automation is in a large steel drum 
reconditioning plant. It is a realistic approach to 

“volume” production as differentiated from De- 

troit’s “mass” production. 

One trend in the application of fluid power is in 
the direction of servo control to give automatic 


correction of speeds. 


Bob Lancaster: Previously mechanically powered 
equipment is being converted to fluid power be- 
cause of lower initial cost. higher speeds, better con- 
trol, less space and weight, simpler maintenance, 
lower operating cost and greater efficiency. 
Because downtime can be terribly expensive in 
the steel industry every effort is made to facilitate 
repairs, maintenance and fail-safe operation. 


Jim Grimstad: We have seen a fair increase in 
the use of fluid motors on applications previously 
powered by explosion-proof electrical motors and 
on applications previously mechanically driven 
through clutches for interrupted motions. There 
has been a general tendency to switch over to fire- 
resistant fluids on die casting machines, furnaces 
and to a lesser extent on large resistance welders. 

There has been a general trend toward more fully 
automatic operation but to a greater extent on ma- 
chinery which is being manufactured for shipment 
than on equipment being used in the area. The auto- 
matic automotive frame plant, A. O. Smith Cor- 
poration, was the grandfather of automation. A 
new brass rolling mill at American Brass in Ken- 
osha is almost completely mechanized. American 
Motors’ automobile plant, in Kenosha, have trans- 
fer machines; and in the aluminum utensil indus- 
try there are many completely mechanized ma- 
chines utilized in their line production operations. 


e WHAT DO YOU THINK IS NEEDED TO IN- 
CREASE THE USE OF FLUID POWER? 


Ad Smith: The fluid power industry is new. On 
the whole it has done little in the way of sales pro- 
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PRESS FEED! 


oe ee : % 
SORE, 2s Al 
hy et 3 


Fluid Feed AIR-HYDRAULIC DRILL 


“ Pi ey tie, ie — 





with Predictably Speed Control! 


EXCLUSIVE NEW OIJL-FLOW PRINCIPLE ADJUSTS RATE OF FEED 
ACCURATELY FROM 2 INCHES TO 60 INCHES PER MINUTE... Combines 


Even Steady Hydraulic Feed with Economical, Dependable Air Power! 
Learn how Mead’s exclusive new oil-flow principle provides pre-selec- 
tion of feed speed accurately from 2 to 60 inches per minute yet 
is adjustable during operation — how the usual needle valve and air 
bubble troubles are eliminated—how steady, even hydraulic control 
combines with economical, dependable air power to give faster, easier, 
better production. 


Write Vow! 


It will pay you to write factory 
or nearest Mead Representative 
(listed in Thomas’ Register) for 
special 4-page folder plus Cata- 
log of other Mead units suitable 
for automation with this remark- 
able new Fluid Feed Air-Hydraulic 
Drill Press Feed! Write now! 


PATHFINDER IN AIR POWER AUTOMATION 
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motion. It appears that manufacturers have felt that 
by producing usable equipment, they have fulfilled 
their function. Consumer goods manufacturers have 
learned, long ago, that are a must. 
Even hardware items costing $1.50 come with parts 
drawings When the 
fluid power component manufacturer develops ma- 
applications for his product 


instructions 


and installation instructions. 


terial which suggest 
and gives detailed instructions as to how the instal- 
should be the fluid 


ahead in giant steps. 


lation made. power industry 


will gu 


Bob Lancaster: 
reliability and dependability in pumps, cylinders, 


There is a demand for more 


and accessories. Service, where necessary. 


must be facilitated. Emphasis in our area is on 


quality. Circuit design must aim for simplicity and 


\ aly es 


trouble-free service. 


Jim Grimstad: 
from pumps and motors. They would also like to 


Users want higher efficiency 
have servo controls incorporated in fluid power 
drives for a reasonable cost. As in the past, a sub 
stantial part of new markets for fluid power equip- 
ment will be on mac hine operations whic h are pres- 
controlled full 


lo develop these new markets, | would 


ently manually or with electrical 
systems. 


say. the most important factor is increased person- 


Get 
CONSTANT airflow 


nel, particularly at the maintenance level, so that 
hydraulically operated machines can be kept run- 
ning by plant mechanics. We, of course, also al- 
ways feel the need for increased amount of capable 
sales and service engineers. Obviously the hydrau- 
lic manufacturers need increased personnel to ac- 
comodate the comparatively rapid increase in hy- 
draulic and pneumatic volume. Secondly, new com- 
ponents are always in demand and are being rap- 
idly produced at the present time as developments 
occur. 

that 


Smith more 


Ralph Moss: | agree with Ad 
sales promotion is needed. Part of this sales pro- 
motion is going to come automatically by the in- 
creased uses of hydraulic systems on passenger cars 
and buses. However, more promotional work could 
be done to present the use of fluid power in a simpli- 
fied form so that small shops will not consider it a 
new fangled idea but will actually accept it as being 
a better means of producing work. This promotion 
is going to have to be backed up by increased reli- 
ability. In the past, we have all had the experience 
of selling a new user on the idea of trying hydrau- 
lies or pneumatics and when the component items 
caused early difficulty it killed the idea in this cus- 
tomers mind that fluid power is here to stay, V¥¥ 


Note to reader: What do you need to help you 
increase the use of air and hydraulics in your plant 


or on the machines you design? 


Use VICTOR Air Regulators 





at the 
CONSTANT pressure 


you need 


When regulating air or 
gases of any type, at any 
pressure from 0-10,000 
p.s.i., look to VICTOR for 
highest quality instruments 
and expert assistance. See 
your VICTOR dealer now 

. . or write for literature. 
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Reduce delivery pressures to required operating 
levels, prevent over-pressures, accurately maintain 
constant operating pressure and flow to cylinders, 
pneumatic tools and other air equipment—all with- 
out chatter. Standard model VICTOR Air Regulator 
has 0-125 p.s.i. delivery range, with 200 p.s.i. gauge. 
Other models with range to 250 p.s.i. (on request). 
Inlets are 500 p.s.i. (maximum). Temperature range, 
~40° to +-200°F. 


VICTOR Pneumatic Controls 
with VICTOR Air Regulator 


For air-operated machinery and tools. Combines air 
regulator with filter and lubricator. Scientifically de- 
signed filter traps condensation, pipe scale and dirt 
from air line, with minimum flow resistance. Lubri- 
cator is set instantly to any rate, provides correct 
oiling for all types of air equipment; may be refilled 
without shutdown. 


VicIOR EQUIPMEN] COMPANY—— 


Mfrs. of welding & cutting equipment; hordfacing rods, blasting 
nozzles, cobalt & tungsten costings; straightline and shape cutting 
machines 


844 Folsom St. SAN FRANCISCO 7 
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WER'E CROW/NG ABOUT OUR HYDRAULIC 
CYLINDERS - Custom Bure at MASS Peon PRICES 


Our 10 Years of experience filling the needs of Aircraft and Heovy Industry 
have led to the development of these outstanding Industrial Hydraulic 
Cylinders. All are Double Action with rugged steel construction throughout, 
Made to stand pressure up to 1500 PSI and 3000PSI. Utilizing standard ‘0’ 
rings with leather bock-up rings on 3000PSI types. Male clevis mounts on 
both ends of the Cylinder. Write us Today for further information, We also (J 
Custom Manufocture to YOUR SPECIFICATIONS. 
LENGTH |Type of CAP] __P.S.1. THRUST 
ou" Extemoal 1500 10,500 LBS. 
ie 1500 
13%" 1500 
17%" 1500 
10%" 1500 
11%" 1500 
1" 1500 
15%" 1500 
17%" 1500 
10%" 3000 
11%" 3000 
134" 3000 
15% 3000 
17%" 3000 
SERTED 


4-WAY, OPEN CENTER 
L WvORAULIC 


Has built-in adjustable relief valve, set 
at 1000 PS! with a spring loaded neutral 
position. Used for controlling (1) double 
action cylinder of the types shown in this 
advertisement. Can also be mounted in 


series. Has 3/4'' standard pipe 
inlet & outlet ports, 1/2"' 4 


ay 





PART NO. [BORE|SHAFT | STROKE 
P3-4-15E 3 | 3” 1/8" 4 
P3-6-15E 3” | 1-1/8 6" 
P3-8-15E |3” | 1-1/8" | 9” 
P3-12-15E 1-178" | 12” 
P4-5-15E 1-1/8" | 5” 
P4-6-15E 1-1/8" 
P4-8-15E 1-1/8" 
P4-10-15E 1-1/8" 
P4-12-15E 1-1/8" 
P4-5-30E 1-1/2"" 
| P4-6-30E 1-1/2" 
P 4-8-30E 1-1/2" 
P4-10-30E 1-1/2" 
P4-12-30E 1-1/2" 





thread cylinder port. Shipping 
weight 10-1/2 pounds 


























\EXTERNAL 
caP 





TYPE 
‘q 
\ 


> 


Pe 


WEW- HEAVY 
DRAULIC CYLINDER 


A rugged, heavy duty cylinder, All steel! 
construction. Double action. Has 7"’ bore. 
13"' stroke. 24"" steel shaft, Ideal for 
use in hydraulic presses, leveling ramps, 


hydraulic tail gates, industrial id 

machinery, road machinery, etc. 

Shipping weight 180 pounds. . . = 

GB-8~25 TON HYDRAULIC CYLINDER 

Same os above except hos 8"’ bore, 15"’ 

stroke. Will give 50000 Ibs. 00 
oe 


thrust ot 1000 PSI. 
* eo 


a weight 185 Ibs. 


Automatic, variable volume of sais 2000 
PSI continuous operating pressure. Has a 
continuous speed of 3750 RPM maximum. 
Displacement is .600 cu. in per rev. Will 
deliver up to 9.2 gallons per min. at 3750 
RPM. Rotetes right hand only. Will operate 
in any position, but top case drain must 
be connected to reservoir. owe 
Reservoir must be pressur- oe 
ized. Ports are 1" AN inlet —— 


and 5/8’. AN outlet...... 
oa as 
ICKERS |~~_° ek 
HYDRAULIC) BRAS 
TRANSMISSIC ons 
































10,500 LBS. 
1500 64 

3000 59,250 LBS. 
3000 
on 


P3-4-15-1 1-1/8" 
P3-8-15-1 1-1/8" 
P5-12-30-1 | 5” | 2” 
P5-18-30-1 | 5” | 2” 
P5-24-30-1 i 
P5-30-30-1 fa 


S 





17%" 
216" 
2 
33%" 

—s 











INSERTED 
CAP 
TYPE 






































SURPLUS HYO.  vces 


Gov't Surplus Bargain. Produces up 
to 40,000 lb. thrust with o 3000 PSI 


line pressure. Moy also be used as 


eee | sa 
(65° 


second stage extends 18"'. Each stage works seperately, The 


overall length eye-to-eye is 61'4"’. Inner shaft is 2-3/4" dia. 


outer shoft is 3%"" dia. Bore is 44". Ports are 1/2” AN pipe. 
a ee me 
A Bank Valve containing four 4-way 


poppet type valves. Complete unit 
has a common inlet and outlet with 
a builtin relief valve and metering 


a low pressure air system cylinder, 
Hos a 4” bore, 18°" stroke, 304"’ 
length. Part No. 29. New & Used. 


NEW USED 





WV. 
AND HAND Pon PimP 





Port No. 27A. Finest Surplus. 

For use up to 1500 PSI.Hes bore 

J 34", stroke i 5/8"", shaft 
+ Length 29%' 

hon 3/8"' AN pipe. 


For use with a short stroke press or 
os a static pressure booster pump. 
Reservoir mounts vertically with a 
capacity of 45 cu. inches. Hos two 
position handle. 











u Port No. 27B. Similar to above 

} Will stand up to 2000 PSI. Hos 

3 | internal stroke cushion in both 
directions. Bore 3-7/8", stroke 

=} 23”, shoft 1-3/8"', eye- 


&—> to-eye length closed 
a's 40-3/4"'. Ports 45% 
1/2" AN pipe... 





UU 
Part No. 27C — Similar to 27A above. 
Take up to 1500 PSI. Hos 3-1/2” 
bore, 23" stroke, 1-1/2"" 4 
shoft, 34” closed igth, 

1/2"' AN pipe ports. 


For use where tremendous 

power at a low take-off 

RPM is desired. Hos 6 

gears rotating on self-lubricating, 
hi-speed roller bearings. 85to | gear 
ratio, Shofts ore 1/4'" and 

3/8" in diameter. USED . 

NEW — in excellent condition. 


25 
HYD. HOSE & TUBING 


We stock ao complete line of Hyd 
roulic Tubing and Hose as well os 
all types of fittings ond hardware, 
Send us your requirements. 


“Fallon sre 
CO. 
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YDRAULIC HAND PUMP ~ Hos 
1500 PSI operating pressure, 1.5 cu. 


inch capacity per tA fate 


L_jeyele. Top condition. . 


| US 
j SPEED~-HYD. 


volve. The 4-way valves ore inde- 
pendently controlled — pressure 


balanced with a neutral 50 
222 


position, Ports are 3/8"’ 
AC tube ( 9/16'"-20thread 
PUMPS & MOTORS 


4 Mode to top Aircraft specifications. RPM shown below is the 
recommended maximum for constant speed. Quantities limited, 


c 


Cu in. per rev. 





PRICES 
| NEW USED 





-410 
410 
-208 
507 
1.520 


PF9-2713-20ZE 
PF9-2713-10Z 
PF2-713-25BCE 
PF50-3915-30YG 





MF9-713-15A 
MF 10-713-308 
MF9-7 13-25BC F 


310 
-600 
.507 


5 
$. 
2. 
6. 
19 3000 
HYDRAULIC MOTORS 


4.46 
9.75 


1000 $20.00 
1500 
1500 
1000 


$24.50 





1000 3750 
1000 — 








STRATO POWER HYDRAULIC PUMPS om 


Designed and built to finest aircraft specifications. 





PART NO GPM Psi 


RPM PRICE EA. 





P-3 
PIC 


1400 
1500 


2 
20 











370 
3750 


NEW $27.50 
NEW $125.00 





Self-contained, constant torque at all 
speeds withvariable volume, reversible 
piston pump which supplies hydraulic 
motor. Has 2 H.P. automatic pressure 
dash pot for smooth control. Power 
output RPM is 0 to 1/3 input RPM in 
both directions. Input RPM 1800 con- 
tinvous, 4000 intermittent. Ideal for 
Lathes, Duplicater “pe 

Conveyors, Drives, etc. —_ 


4" SPLINE SHAFTS for input and 
power take-off on above. $2.50 pair 
INPUT & TAKE-OFF PLATE ASSEM. 
To adapt trans. to pulley drive. Hos 
high speed bearings and 

1/2" keyway shoft. Per Set 022 


HY0. PUMP 


A geor type punp. Will 
deliver 2GPM at 1SOORPM 








Order from this Ad. Pay by Money Order or Check. P.0.s accepted 


from well rated D&B firms. 1/2 Dep. 


with C.0.D.s. Prices F.0.B. 





2263 E. VERNON AVE., DEPT. AH-4 LOS ANGELES 58, CALIFORNIA 
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with 1500 PS! — delivers 
6 GPM at 4300 RPM with 
1500 PSI. Has .375 cu. in. displace- 
ment per rev. Ports are 3/4" 
standard pipe. 5/8'' male 
spline drive shoft, 4" pod 
mount. in good condition. 


NEW dan 4 < TALOG 


Surplus Hydreve Surotine ond Equip. 

includes Cylinders in 106 sizes ond 

types. All types Valves, —— 
d Wr it 
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HOW 10 USE 
SELF - SEALING 


COUPLINGS 


N military aircraft easy and quick removal of 
0. airplane components is a must. Where hy- 
draulic lines bridge these components, hydraulic 
self-sealing couplings are used to provide removal 
and replacement of such components with minimum 
loss of hydraulic fluid and minimum inclusion of 
air. 

Present airplanes involve complex hydraulic sys- 
tems with each portion of the system dependent 
upon the next for satisfactory operation. The hy- 
draulic disconnect couplings play an extremely im- 
portant part of this requirement. 

\ self-sealing hydraulic coupling may be broken 
down as two coupling halves, each containing its 
own self-sealing poppet with a mechanical locking 
means to mate and lock the two halves, open the 
poppets and be self sustaining to hydraulic separa- 


ROBERT J. DAWSON, Senior Hydraulic Design Engineer, North 
American Aviation, Inc., Los Angeles, California 


Both the designer and the service personnel 
must rely on quick disconnect self-sealing 
couplings for proper functioning of an in- 
creasing number of flight control and utility 
systems in aircraft. A top authority reviews 


design and performance characteristics. 


@ By Robert J. Dawson 


tion loads as well as vibration loads imposed on the 
airplane. Each coupling half becomes a check valve 
when the coupling is disconnected, preventing loss 
of hydraulic fluid. 

One of the latest production 
planes uses seventeen complete couplings and six 
coupling halves as airborne equipment. These are 
shown in Figure 1. Due to the complexity of modern 
jet aircraft and the necessary compact design, these 


fighter aircraft 


couplings by necessity, are often located in rela- 
tively inaccessible areas. 

Couplings are usually required between the en- 
gine driven hydraulic pumps and the adjacent air- 
plane structure. Normally three disconnect cou- 
plings are necessary at each pump for suction, 
pressure and pump by-pass lines. Failure or mal- 
function of any one of these couplings would cause 
the loss of that system and possible damage to the 


pump. 
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BECKETT OUI 


SOLENOID VALVE-PILOTED AIR VALVES 
4 Full Pressure Piloted 


UC pe 
Yq" SIZE 3G” 
MODEL BVP1—Single Solenoid 


less exhaust controls. F.0.B. Wilmington, Ohio. 
Ye‘’ to 1" sizes, single and double sole- 
noid. High speed « Accurate control e« 
Compact « Low current demand « Write 
for detailed information. 
Look to Beckett for advanced design! A complete line— 


150 models—of air and hydraulic directional control valves 
precision-built, economically priced! Send for catalog. 


BECKETT-HARCUM CO., INC. 


1086 WAYNE ROAD, WILMINGTON, OHIO 











3000 psi} won't get by 


the threads of 
Allen © Dryseals! 


Here's the dependable, metal-to- 
metal seal you need for hydrau- 
lic systems . . . for transmission, 
control, and automated mecha- 
nisms where pressures run high. 
The N.P.T.F. threads of Allen 
O Dryseal Pipe Plugs are 
smooth, burnished, and burr- 
free — do their job without any 
help from sealing compounds. 
Allen's unique “pressur-forming” 
process assures the highest 
degree of precision threading 
and dimensional accuracy. 
What's more, Allen O Dryseals 
are precisely round at root, 
pitch and crest, with taper held 
to extremely close tolerances. 

Allen engineers will gladly 
help you to harness your 
hydraulic pressures. Just write. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 





ALLEN 
‘TRU-ROUND’ 
Dryseal 
Pipe Plugs 


formed from 
special analysis 
ALLENOY steels. 


Sold only through 
leading industrial 
distributors — 
specify genuine 
Allen Dryseal 
Pipe Plugs. 


standard sizes 
from 1/16” 
to 1-1/4” 
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for Military Standard 


TEFLON SPIRAL 
BACK-UP RINGS 


specify FLUOROFLEX -T 
because... 


These rings are produced to military standard draw- 

ings MS 28782 and MS 28783 under exacting inspec- 

tion controls. 

Both tube stock and machined rings are individually 

annealed to relieve internal strains and to assure 

compliance with aircraft dimensional stability re- 

quirements. 

This quality controlled method of manufacture pro- 

vides rings with all properties certified* to AMS 

3651 specification. 

Rings are packed in protective telescopic containers 

on supporting mandrels to preserve shape and di- 

mensions to facilitate installation. 

Complete range of sizes for use with AN 6227, AN 

6230 or MS 28784 “O” rings. Send for data. 
*Photostatic copies of test reports are available upon request. 


@® DuPont trade mark for its tetrafluoroethylene resin. 
@Resistoflex trade mark for products from fluorocarbon resins. 


RESISTOFLEX 


CORPORATION 


RCOSELAND, N. J. * WESTERN PLANT: 
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SELF-SEALING COUPLINGS 





AVIATION S 


In aircraft. where the engine is contained within 
the fuselage it is sometimes necessary to remove or 
separate the forward and rear fuselage halves to 
remove and replace or service the engine. Hydrauli« 
units, wherever practical, are located in the forward 
section so that hydraulic lines do not have to bridge 
the break point. However, hydraulically powered 
flight control actuators are by necessity located 
adjacent to control surfaces in the rear section, re- 
quiring hydraulic disconnect couplings at the fuse- 
lage break 

The basic flight control diagram shown in Fig- 
ure | is a full power, dual simultaneous system. 
Power is being supplied simultaneously by two 
seperate hydrualic engine pumps, each supplying 
half the necessary flow and pressure for maximum 
rate and hinge movement. The power loss of one 
system still permits control of the airplane at re- 
duced rate and hinge movement, through the other 
system. 

Failure or poor connection of the coupling on 
either system return line causing a blocked return 
flow would create a fluid lock on the actuator, 
making the surface immovable, unless adequate 
system design provisions are made to compensate 
for a coupling failure. 

Self-sealing couplings are also used in the brake 


COUPLING SERVICE PROBLEMS 


|. Failure of the coupling halves to prop- 
erly mate, allowing the couplings to inadvert- 
ently become uncoupled or not properly cou- 
pled on initial installation. 


2. Failure of the coupling self-sealing pop- 
pets to open or partially open, causing exces- 
sive pressure drop or a blocked line. 


3. Failure of locking device, causing inad- 
vertent uncoupling under vibration or pres- 
sure surge. 


4. External leakage with the couplings cou- 
pled or uncoupled. 


5. Failure of ground personnel to properly 
assemble, allowing couplings to work proper- 
ly for a period and then fail to function as 
intended. 


6. Stripping of threads where they are 
used as the locking device between coupling 
halves. 


7. General lack of uniformity, tolerances, 
spring rates, poppets or locking device, sur- 
face finish, causing excessive seal wear. 








FLIGHT CONTROL FLIGHT CONTROL 
SYSTEM NO! RESERVOIR SYSTEM NO2 RESERVOIR 
TO AILERON TO ALERON 
| - acTUuATORS ACTUATORS 
| ry \ \ 
yo 
| i? i ; . 
= + N FIG. 1. A basic hydraulic 
2 7 2 N flight control system schemat- 
Tae ag : ‘SysTem L~ an ic showing location of air- 
oRiv 4 e borne self-sealing hydraulic 
=) + . muse |) Mae : : 
ws ==> _s\ es ” > \ 7 disconnect couplings: pump 
_* & N Ni by-pass (1) pump suction 
~ PRESS * (2); pump pressure 3); 
enouno rest, 17 S¥'TCH RB) ease rest can y ~nis i  tet 1‘ “ 
| oIscaericTs \ a OSCOMNECTS se pump suction, test stand con- i, 
| ‘ ~ ,° 8 + nection (4); pump pressure, 
| FUSELAGE | , on 
— \ wee test stan “c 5); 
‘ 7 GREAK oe = ' est und connection (5) 
x rT] system pressure fuselage 
SYS. WO! PRESS. in f aN | break (6); and system return 
TO OU CONTROKR APSE OES fuselage break (7). 
RUDDER ACTUATOR | RET 


N STABILZER 


TO CONTROL ‘ 
STICK 


BASIC FLIGHT CONTROL N 
i SYSTEM SCHEMATIC ' 


; SYS. NO.2 PRESS. 
LEBER EESEEEEEEE ES 


3 
2 
x ¢ 
AAA AAAEALAAA2 SE 2 








94 APPLIED HYDRAULICS 








lines, usually adjecent to the wheels. These coup- 


lings serve as the break point for the hydraulic 
lines to facilitate wheel and brake removal. 





Couplings are required for ground servicing 
and tests. These couplings are usually located in 
a group so that service and testing may be accomp- 
lished without movement of the test equipment. 
Couplings are normally provided for each system 
so that servicing and check out of each system may 


. . he made 


INSTALLATION 


Usually two or more couplings are located ad- 
jacent to one another in the airplane; often this 
may create a problem where the couplings may be 
of the same line size and type. Since the socket 
half of the coupling must attach to a flexible hose. 
careful design of installations is necessary to pre- 
vent crossing of lines and systems. This may be 
accomplished by arrangement of the couplings and 
their respective hoses. The coupling halves should 
be located so 


not allow cross connection. This arrangement, al- 


that the respective hose lengths will 


though adequate at the time of original installation. 
does not prevent replacement hoses of a different 
length being cross connected in service. It is usually 
considered better design to use couplings of a dif- 
ferent manufacture which will not mate so that 
cross connections cannot be made. 

Adequate space in the aircraft should be provided 
for coupling and uncoupling without the use of 
tools. The coupling should be so lo« ated that it may 
be visually inspected for proper connection and 


maintenance whenever possible. 


DESIGN 


There are many hydraulic self-sealing couplings 


available to the installation engineer: however. 





FIG. 3. Two types of hydraulic couplings that utilize 
the basic dog design are shown. Coupling at left em- 
ploys a poppet type valve and incorporates secondary 
locking through the use of a bayonet lock on the 
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FIG. 2. Cross section views of both connected and dis- 
connected couplings. The left half, in the disconnect- 
ed view, shows a tubular valve and sleeve; the sleeve 
is held against the head of the valve by a spring; an 
“O” ring provides a seal between the sleeve and body. 
The right half is a male body in which a poppet 
valve is held against its seat by spring pressure. 


Courtesy Aeroquip Corps 


great care should be taken in choosing a specific 
coupling for aircraft use. 

Figures 2, 3, 4 give details of three representative 
hydraulic couplings now in use on aircraft hydraul- 
ic systems. A number of other couplings of these 
general types are available. 

The coupling should be designed so that positive 





coupler ring. Coupling at right has a flush valve. 
Secondary locking by either latching mechanisms or 
a bayonet lock is optional. 


Courtesy E. B. Wiggins Oil Tool Co., Inc 
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FIG. 4. Connected and disconnected 
cross sections of a new design air- 
eraft and missile coupling with 
identical valves in both coupler and 
nipple halves. When connected the 
force of both springs hold the faces 
of the valves together; four “O” 
rings, arranged in pairs on the in- 
side and outside sleeve surfaces, 
provide positive sealing. 


‘ 


action of the self-sealing poppets takes plac e when 
the coupling is coupled or uncoupled. The valves 
or poppets should have enough guide to insure 
against misalignment, They should also be provided 
with a positive stop so that flow through the coup- 
ling in either direction will not close or tend to 
close the valves and shut off flow or increase pres- 
sure drop. 

Standard MS packings should be used through- 
out the unit wherever possible. Replaceable special 
seals present an increased handling and stocking 
problem in the field. Spec ial tools required for as- 
sembly of the coupling components should be 
avoided wherever possible. 

All component parts of the coupling should be 
suitably safetied or locked. Torquing component 
parts to a specified value depending on the thread 
pre-load is not considered good practice, since the 
torque value cannot be readily ascertained by visu- 


al inspection. 


NEEDS SIMPLE, FOOL-PROOF LOCK 


The most important feature of any quick-dis- 
connect coupling is the coupling or locking device. 
Many methods such as threads, balls, dogs and 
cams are presently in use. The locking feature is not 
only important from a mechanical standpoint, but 
also from a psychological approach. 

In order to retain the basic function of an easy 
and quick method of breaking a fluid carrying line, 
the locking device must be simple and fool proof. 
There should be only two positions of the coupling 

coupled and uncouped with no intermediate 
position. The coupling should readily indicate a 
proper and safe connection. If it is possible to 
assemble the coupling to partially open the poppets 
and still not have the coupling or locking device 
properly engaged, a hazard to the airplane and its 
crew would exist, An ideal locking device would be 


one that opened the poppets only when a positive 
connection is accomplished. 

Since hydraulic couplings are used on removable 
components and are at times subject to other than 
ideal storage conditions while installed on such 
components, adequate thought must be given during 
selection as to the effect of dirt and contamination 
and its influence on the locking device and primary 
seals. When portions of the locking device me- 
chanism may be exposed to dirt and other con- 
tamination in either the coupled or the uncoupled 
condition, the locking mechanism could be jammed 
or made unusually hard to operate, necessitating 
possible rework or replacement. 


PREVENT TROUBLE FROM DIRT 

When sealing areas are exposed during uncouple 
periods it is necessary that ground personnel wipe 
these surfaces to prevent damage to the primary 
seals. Cavities should be avoided where dirt or 
other foreign matter could collect and be intro- 
duced into the system on re-assembly of the coup- 
ling halves. Caps or closures are usually available 
to protect the internal surfaces when the couplings 
are disconnected. However, in the field these caps 
or closures are not always readily available. 

Selection of material used in the manufacture of 
any hydraulic disconnect is important. The material 
should not only be suitable to withstand the struc- 
tural loads imposed and suitable from a corrosion 
standpoint but also able to withstand abuse, a fac- 
tor not considered in other components. The socket 
half being connected to a flex hose may be struck 
on airframe structures by the mechanic during dis- 
assembly, or inadvertently contacted by mainte- 
nance personnel while uncoupled. It would be ad- 
vantageous if the coupling design did not expose 


surfaces which pass or contact seals when mated. 
vvy 
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STANOIL Industrial Oil 
tough performer 
in delicate operation 


A. T. Wallace (right), President of Wallace Tool and Die Com- 
pany, and Standard. Oil lubrication specialist, H. A. Peterson, 
check sensitivity of new Cincinnati Hydro-Tel Milling Machine 
which uses STANOIL as hydraulic medium. Howard Peterson has 
been providing technical service to customers since joining 
Standard Oil. He is a graduate of General Motors Institute. 
Howard's customers find this experience pays off for them. 


Delicate operations with metal re- 
quiring almost a surgeon’s skill are 
every day stuff to Wallace Tool and 
Die Company, Indianapolis. Re- 
cently, they purchased a Cincinnati 
Hydro-Tel Milling Machine for 
their highest precision work. They 
selected Stanort Industrial Oil for 
the hydraulic medium. The reason 
for choosing STANOIL: they wanted 
a hydraulic fluid that could deliver 
high performance. They wanted a 
clean hydraulic system, free of de- 
posits that might clog filters and 
interrupt operations. They wanted 
smooth operation without pump 
chatter and without foam. They got 
these with STaNoIL. 


How did Wallace Tool and Die 
come to choose Stanotu? The an- 
swer is not hard to find. They had 
used STanolit for hydraulic sys- 
tems throughout their plant for 
many years. It has given them the 
results they wanted so it was natu- 
ral to pick Sranort for their new 
Cincinnati machine. 


With STANOIL the machine per- 
forms the delicate operation of 
contour tracing with only 3% 
ounces of pressure needed to con- 
trol the milling cutters. STANOIL 
gives them smooth, steady, unin- 
terrupted performance. 


STANOIL can serve you. In the 
Midwest a lubrication specialist at 
your nearby Standard Oil office 
will be glad to show you. Call him. 
Or contact Standard Oil Company, 
910 South Michigan Avenue, Chi- 
cago 80, Illinois. 


STANDARD 


STANDARD OIL COMPANY (Indiana) 
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Ideas 


from a Sales Engineer 


Eimer F. Heiser 


Elmer Heiser has been selling air and hydraulic 
components for 19 years. During this time he has 
solved many problems and admits to leaving some 
“Air 


and Oil Cylinders in Industrial Applications.” 


unsolved. He is the author of the book 


Making An Air Cylinder Behave 


FRANTZ 


ar wee, 


Separators 


help prevent 
valves, pumps, 
pistons from 
scoring and 
sticking 


High pressure pumps with close tolerances, 
finely fitted valves and other precision work- 
ing parts are sensitive to even the finest fer- 
rous particles—worn metal and rust circu- 
lating through hydraulic systems. 


Here's where FERROFILTER magnetic sep- 
arators pay off—in clearing fluid power lines 
of those particles that build up, unless re- 
moved, and cause sticking, non-functioning— 
and costly shutdowns of hydraulic equipment. 


BULLETIN PM-65 
available on request. 
Get full data on per- 
formance; sizes and 
capacities. 


RENTAL PLAN 
on all models. Get 
first-hand proof of FER- 
ROFILTER efficiency at 
low cost 


§. G. FRANTZ C€0., Inc. 


Brunswick Pike & Kline Ave. 
P. O. Box 1138 Treaton 6, N. J. 
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HIS column will be different 

so different from preceding col- 
umns that it may come out like 
one more article in the magazine. 
which could be refreshing. In the 
book, “Air 


Industrial Applications”, 


and Oil Cylinders in 
which is 
frequently mentioned at the top 
of this column, | have attempted 
to point out many of the problems 
encountered in air cylinder appli- 
cations. The use of air cylinders 
on jobs where there is a definite 
change in work resistance during 
the stroke is discussed but spec ifie 
examples are limited. Here’s a job 
which turned up recently that pro- 
vides such a good example of one 
of the points covered in the book, 
it seems a good idea to bust 
through it in this column. 

We got mixed up in this deal 
after it was under way and it 
was advisable to retain as much of 
the initial design as possible. The 
use of air for the purpose might 
be questioned: however, hydrauli« 
power was ruled out for a couple 
of good reasons. The first. because 
the design was well along based 
on the use of air, and secondly 
because the speed, pressure, vol- 
ume requirements complicated the 
hydraulic picture. It would mean 
scrapping most of what had been 
placed on paper to accomplish the 
operation with any efficient hy- 
draulic system. 

Sketch 1] 


problem. A and B are conveyor 


indicates the basic 


lines approximately 10’-O” apart. 
There is a transfer unit pivoted 
midway between the two convey- 
ors which picks up parts from A, 
swings them through an are of 
180° and deposits them inverted 
on conveyor B. The loads to be 
transferred vary from 300 pounds 
to 500 pounds and the transfer 
return from B back to A is light. 








Sketch / 


load. One 


more condition added interest to 


empty or without any 
the problem. The time allowed for 
a complete eycle of transfer and 
return, ready for another load was 
10 seconds. This meant that with 
some reasonable allowane e for 
acceleration and deceleration, the 
7-0” long arm and the 500 Ibs. 
maximum load must be traveling 
at an uncomfortable speed some- 
where along the line to complete 
the evcle in the required time. 
When we came into the picture, 
a preliminary arrangement as in 
sketch 2 had been worked out. By 
way of explanation the 180° rota- 
tion of the main shaft was reduced 
to 90 


arm was keyed to the large gear 


through a 2 to 1 gear. An 


shaft and a large bore, cushioned 


type air cylinder was indicated 
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HANNIFIN AIR AND HYDRAULIC CYLINDERS 


When a name is your guarantee 
of both quality and service 


What kind of service do you need? Hannifin will ship any 
normal quantity of standard cylinders within 48 hours— 
in any stroke to 60 inches! Special rod ends, special pack- 
ings and certain special mountings take only a iittle longer. 


Always. When you specify Hannifin as your air and 
hydraulic cylinder source. 


Let’s talk quality. Hannifin manufactures five different 
lines of cylinders. All are made of the finest materials... 
to the most exacting standards for concentricity and sur- 
face finishes...and to proper tolerances for easy, accurate 
mounting. There are bore sizes and mounting styles to 
suit every requirement and types of construction to meet 


every preference. 


Another service. To help you choose, there’s an experi- 
enced Hannifin field engineer as near as your telephone. 
And, when your requirements are really urgent, you can 
call Hannifin Cylinder Sales at Des Plaines. Your order 
can be in the shop the same day. 


HAN NIFIN 


MAIL THIS COUPON FOR PROMPT ACTION 


; a _——— 
[) Have Field Engineer call at once ——.:| 
: et | #ammein 
[] Have Field Engineer stop by soon = 

_ —— ; 


Ji" 
Ry, 


[) For the present, just send complete cata- | me 
. . . ‘“c . — 

log information on Hannifin cylinders 
including prices temod By 


April, 1956 


Hannifin Corporation, 545 S. Wolf Rd., Des Plaines, Ill. 


Company 
Address 
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-65 to +275 F. hydraulic problems 





solved by new Parker 0-rings 


e Parker now offers new synthetic- 
rubber O-rings for —65° to +275°F. 
aircraft hydraulic service, which en- 
tails unusually rigid functional and 
physical requirements. 

This represents another example of 
the wide range of O-ring sealing re- 
quirements met through development 
of superior Parker compounds. 

If you have a tough O-ring require- 
ment, call in Parker to get exactly the 
right O-ring and gland design for 
your specific application. Write for 
new O-ring Size Catalog 5701. 
Bonded Stock. Parker is the only 


source for Bonded Stock of the new 
MS-28784 hydraulic service O-rings. 
Also, of MS-29512, MS-29513, AN- 
6227B, AN-6230B, and AN-6290 O- 
rings. Bonded Stock cartons, bearing 
the government inspection stamp, are 
sealed with a tape so that contents are 
inaccessible without destruction of the 
seal. Bonded Stock eliminates the 
nuisance of affidavits and certifications. 


RUBBER PRODUCTS DIVISION 
Section 515 
The Parker Appliance Company 
17325 Euclid Ave., Cleveland 12, Ohio 
1538 So. Eastern Ave., Los Angeles, Calif. 


Hydraulic and fluid 
system components 


Po rker 
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ideas From a Sales Engineer 





for powering the movement. The 
air cylinder was to be controlled 
by a large two position 4-way air 
valve. 

There is no question that an air 
cvlinder of sufficient area with a 

















control valve of ample size could 
move the maximum load through 
the 180 
time. It was evident though that 


travel in the required 


there could be some question as 
to what would happen when the 
first load, transferred the first 
time, reached its destination. Ob- 
force at the 
cylinder would be required to 
start the load initially. At this 
point the torque at the main shaft 


viously maximum 


is maximum with load at A while 
the effective lever arm of the cylin- 
der is reduced to its minimum as 


at Y. 


It's a Runaway Load 

When the 4-way valve is shifted 
and pressure is admitted to the 
large cylinder to start the trans- 
fer cycle nothing can happen until 
the opposite side of the cylinder 
is exhausted to a sufficiently low 
pressure to allow line pressure to 
overcome the load. At the time the 
load starts to move, full line pres- 
sure will be on one side of the 
cylinder with little or no pressure 
on the opposite side. However, as 
the load moves, the force required 
diminishes due to the arc, and at 
the top of the swing zero force 
is required. Once the load moves 
past center, gravity assists the 
transfer motion. It can be seen 
that a 
gravity is added to the problem 
of the expanding air within the 
cylinder. When it is realized that 
there will be a negligible back 
pressure for cushioning on the ex- 


condition results where 
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hausting side of the cylinder, it 
becomes obvious that stopping the 
downhill, run-away load can be a 
problem. 

In order to obtain the necessary 
control and retain the air powered 
designed we 


equipment already 


added an oil cylinder to the system 


as shown in sketch 3. 


Adds Hydraulic Control 
The oil 


with 


( vlinder is provided 


long tapered cushions, and 
speed control valves, as indicated, 


are included to control the maxi- 
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With this 


ment we did manage to move the 


mum speed. arrange- 
variable loads at high speed and 
vet check or 
at each end to eliminate shock. 

Along about 
of the job we 
scious of the hind-sight and fore- 
sight factors in the job. Foresight 


snub the movement 
here in the pro- 


bec ame con- 


vress 


hopped right on the obvious neces- 
controlling the maximum 
and the 
overlooked some minor problems. 
We realized immediately 
shot 
operating the transfer, 


sity of 
speed deceleration but 
that one 


with the air cylinder alone. 
could in- 
a major problem, 


stantly create 


part of which could involve 
searching the floor below for some 
of the pieces. Recognition of the 
major problem and the pursuit of 
a suitable answer over-shadowed 
any minor problems in the picture. 
Real foresight would have pointed 
out the minor as well as the major 
problems but at least we had some 
equipment left, after initial tests 


with which to second-guess. 


Air Was Wasted 


One secondary problem was the 
apparent waste of air at pressure 
to drive the load downhill from 
the high point of the are. Another 
secondary problem was the time 
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Now enjoy advantages of rubber- 
covered hose without stripping . . . 


Use new Parker NO-SKIVE fittings 


Stop stripping hose covers! New 
NO-SKIVE 


quire no stripping of rubber-covered 


Hoze-lok fittings re- 


hydraulic hose. They’re faster, 
easier-to-use . . . and re-usable. 
Two simple steps complete the 
make-up: (1) Dip end of hose in 
oil and screw into socket counter- 
clockwise until hose reaches end of 
recess in socket. (2) Dip nipple in 
oil and push into socket and hose, 
turning clockwise to engage thread. 


Screw all the way in. 


Pa rker 


Hydraulic and fluid 
system components 





During step (1), the lead thread 
of the socket cuts through the rub- 
ber cover of the hose. This permits 
the threads following it to contact 
and grip the wire braid. It will hold 
beyond hose-bursting pressures . . . 
also under severe vibration condi- 
tions. 

Send for Bulletin 4402. Mail the 
coupon for complete information 
about these new Parker Hoze-lok 
fittings. Find out how you can sim- 
plify and speed your hose assemblies. 
TUBE & HOSE FITTINGS Div. 

Section 416 
The Parker Appliance Co. 


17325 Euclid Ave. 
Cleveland 12, Ohio 


] Please send me your new Bulletin 4402 
about NO-SKIVE Parker Hoze-lok fittings. 


Name 
Company 
Address 


City 
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lag resulting at the start of each 
transfer stroke. With the two posi- 
tion 4-way valve we were holding 
the transfer arm down in position 
with high pressure air at each end 
of the stroke. Before the upward 
motion of the transfer could start 
in either direction, the large vol- 
ume of air at pressure had to be 
exhausted. This exhausting, to 
drop the backpressure, resulted 





Sawing caps off forged aluminum 
connecting rods. A screw feed was re- 
placed by pneumatic cylinders for both 
feed and traverse. The fixture was re- 
designed for a pneumatic work holding 
clamp. Result: a Quincy Compressor, 
three air cylinders and a new fixture in- 
créased production by 15%! 


in a delay of perhaps one second 
at each end of the cycle. This 
meant that the rate of speed dur- 
ing transfer had to be increased 
considerably to permit complet- 
ing the cycle in 10 seconds. 
Sketch 4 shows the control 
change or addition to correct the 
two minor problems. Note that a 
solenoid operated 3-way air valve 
is placed in the line ahead of the 


15% PRODUCTION INCREASE 
with QUINCY compressed air 


Just another example of how compressed air can increase the 


efficiency of production equipment. 
operate clutches and chucks. . . 
operate hand tools, hoists and precision 


save in many other ways... 
remove metal cuttings... 


And compressed air can 


gages. It’s especially suitable for increased automation of older 


equipment. 


When you think of using compressed air, remember Quincy 


Compressors. 


They give you greater dependability, increased 


efficiency and longer life. Features like loadless starting and 
safe-Q-lube put Quincys ahead of all others. 





For complete details on how this application 
was made, write Dept. AH-456 today. Also 
ask for Form 300 on industrial compressors. 
21 models from 1 to 90 C.F. M. 


Yuincy 


4-way with a relief valve and a 
variable orifice on the 3-way ex- 
haust. The 3-way, in its normally 
de-energized position, blocks the 
supply line and connects the 4-way 
to exhaust through the relief valve. 


The Problem's Whipped 

To start the cycle, the 3-way is 
energized whenever the 4-way is 
shifted. At a point near the top 
of the swing, the 3-way is de-en- 
ergized, cutting off any additional 
supply of air. The air in the cyl- 
inder expands to carry the trans- 
fer over center and start it down 
the hill. Simultaneously, air in 
the cylinder is allowed to exhaust 
at a controlled rate through the 
3-way exhaust port. It can be seen 
that the effect of the trapped air 
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Sketch 4 








supply 


in the cylinder on the downward 
speed of the transfer can be dim- 
inished as required. The relief is 
set at low pressure to assure a 
complete movement independent 
of gravity, should any undue fric- 
tion occur. 

The final arrangement, with 
foresight and hind-sight working 
out the problems, makes it pos- 
sible to get maximum force from 
the air cylinder at the start of 
each stroke and it permits reduc- 
ing the force at a controlled rate 
as the load shifts. Also gravity 
only holds the transfer down. 
Further, the cylinder is almost 
completely exhausted so there is 
no delay in starting. The cycling 
meets the ten second requirement 
with no shock at deceleration and 
consumes less than 50 percent of 
the compressed air required for 
the original hook-up. 

Did this read like our usual 
column? Notice no dogs, fish or 
peddlers were mentioned? Pretty 
dull, huh? vvv 


QUINCY COMPRESSOR CO. ¢* QUINCY, ILLINOIS 
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Filter, regulate, and lubricate the air 

WET Tom olm@e lige) sl-Igeli-te Miele) MolileM toll lull 

Watts combination filter-regulator-lubricator has a... 
Scientifically designed filter which traps 

olalel Jal ielilolsMm ol] ol-Miael (Melle Mellamiceli Miil-Mell am 
Regulator which precisely maintains the air pressure 

at the desired pressure setting .. . 

A lubricator which provides 


sl Mola ta Mel te ld-t-Meol Ze] loldbdeliloli Mel Mist Mel] | 
to minimize wear and friction of air-operated equipment 


For complete specifications 
on this new line of products, write to . 


WATTS suse. to 


of WATTS REGULATOR COMPANY ATTY’ 
LAWRENCE, MASSACHUSETTS 4 
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ORTMAN- 


MILLER 
Cylinders 


e Air and Hydraulic 
e Meet JIC Standards 


O-M TIE-RODLESS 
Air to 500 psi 
Hydraulic to 1500 psi 


O-M Tie-Rodiess (air-hydravlic) with compact 
space-saving design due to O-M Speciol Inter- 
locking Mechani timinates bulk . . . saves 
wp te Vs installation spece. interlocking fea- 
tore also mokes it easy to orient ports, dis- 
assemble, inspect, clean, repair, assemble, thus 
reducing maintenance. 

Available in complete range of sizes (1 2" 
te 8” bores), with standard 2 to | or oversize 
rods. All steel construction with bearing bronze. 
Completely interchongeable parts and mounts, 
as described in Bulletin No. 101A. 








“ 


% 


O-M SERIES TH 
Hydraulic 2000 psi 


O-M Series TH—heavy duty hydraulic type 
rated at 2000 psi—feotures heavy walled seam- 
less steel tubing ond rolled stee! heads accu- 
rately machined and recessed to confine the 
tube and prevent breathing. A multiple lip self- 
compensating rod gland pocking, contained in 
@ removable cartridge, facilitates replacement. 

Aveilable from 1%)" te 8” bores as described 
in Bulletin No. 105. 


Engineering Service — 
Consult an Ortman-Miller representative 
regarding your pneumatic and hydraulic 
problems. His broad experi: with dard 
ond special cylinder applications is 
evalable to you without cos! or obligation. 
Use convenient coupon for name and address 
of O-M representative nearest you. 





Mail coupon today for 
Bulletins 101A and 105 


C) Heve representative coll 

C) Send Bulletins 101A and 105 
Nome__ Position_ 
Company 

Address 


Zone Stote 
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POWER UNIT 

. « » replaces air compressor 
Designation: PT-10 
Application: By taking advan- 
tage of fact that most air compo- 
nents can handle oil as well as air, 
and under greater pressures, the 
power of air circuits can be in 


creased by use of hydraulic power 
unit instead of air compressor 


Design: Unit comprises complete 
equipment for 500 psi power and 
consists of an electric motor to | 
hp, vane type pump, rated ar 3, 6, 
9, or 12 gpm at 1000 psi and a re- 
lief valve. Components are mounted 
on a JIC 10-gallon reservoir com- 
plete with breather, filler cap and 
screen, oil level gage, and baffles 
The Rosaen Co. 
St. Clair Shores, Mich. 
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TUBING CONNECTOR 
. . » Stays tight 


Designation: Splir-flange 


Features: Connector is unaffected 
by twisting and turning of tubing 
and has compact design which per- 


mits installation or removal in a 
restricted space 


Design: For joining flared-end 
tubing to a tapered shoulder, con- 
nector consists of a pair of split 
flanges, one sleeve with a shoulder, 
and four bolts, nuts, and lock wash- 
ers. Split flanges are locked (one 
on the tapered end part and one on 
the flared end tubing) and are 


tightened by the four bolts. Wire 
lock may be used for applications 
with extreme vibration 
Barco Manufacturing Co. 
Barrington, Illinois 
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1-INCH SOLENOID VALVE 

. » « for 3000 psi 
Designation: Type SS, Type HPSS 
Design: 2-way globe type valve is 
pilot operated and has _packless 
construction. It is normally-closed 
but can be made normally-open for 
pressures to 300 psi, and with the 
use of a relay to 3000 psi. Type SS 
has a standard coil for operation to 
300 psi and Type HPSS has a high 
pull coil for applications to 1500 
psi. For pressures over 1500 psi a 


double-wound coil and relay are re- 
quired. 


Features: Valve has high corro- 
sive resistance, as all parts coming 
in contact with the medium are 
stainless steel. Full porte construc- 
tion allows maximum flow at maxi- 
mum rated pressure. Unbreakable 
piston rings assure stick-free opera- 
tion, and glasswound silicone im- 
pregnated coils permit operation at 
elevated temperatures. Explosion- 
proof housing is for hazardous lo- 
cations, and simple construction 
gives long, trouble-free life 


Atkomatic Valve Co., Inc. 
Indianapolis, Ind. 
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HIGH PRESSURE REGULATOR 

. « « has internal filter 
Features: Manually operated high 
pressure regulator has greaetr sen- 
sitivity and wide adustment range 
Valve is for maximum inlet pres- 


Continued on page 106 
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Series 150-E 
TEMPERATURE 
CONTROL VALVE 


Here is a quality, dependable, and low 
cost self-actuated automatic modulating 
control valve. It's compact, self-con- 
tained; and, as part of your equipment 
or process, will eliminate the human 
factor of manual valves. Balanced sin 
gle-seated construction eliminates ef- 
fect of pressure variation. Send for 
Bulletin #505. 


INDUSTRIAL CONTROL DIVISION 


- Bee 258 Coe. Em 
3742 N. Holton Street © Milwaukee 12, Wis. 


MOUNTS aad 
OPERATES cz 
ANY POSITION 


Pneu-Trol 


% Accurate, Constant Cylinder 
Speed Control 


x Compact Rugged Design 
+ Simple, Easy Speed Selection x For Air, Oil or Water Applications 


Pneu-Trol Speed Control Valves, are widely 
used in hundreds of control applications be 
cause they combine in a short, compact body, 
a tapered fine thread needle for extremely 
accurate air or oil flow control and a floating 
retro ball check, which rmits full flow in 
the opposite direction Retro ball floats in 
most sensitive position to its seat, requiring 
only a slight differential pressure to fully 
open or close it 

Needle design permits maximum flow ca- 
pacity in the controlled direction. Metal to 
metal needle and ball seats insure long 
trouble-free service. Simple, practical “O” 
gland structure eliminates troublesome leak- 
ing. Valve bodies machined from hex brass 
or aluminum for 2000 psi working pressures; 
steel and stainless steel for 5000 psi. Made in 
5 female pipe sizes— %” to %”. ATTRACTIVE 
PRICES IMMEDIATE DELIVERY. 


Write for illustrated circular and prices. 


Pheu- -Trol DEVICES, INC. 


ATING AVENUE 
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onversion from flammable to non- 
flammable fluids has created serious 
packing problems in many hydraulic sys- 
tems. Ordinary molded seals deteriorate 
rapidly when non-inflammable fluids are 
used in the system 

Pioneer research by LINEAR has develop- 
ed Compound YJ-70 to solve this problem. 
YJ-70 is not affected by Skydrol, Pydraul, 
Lindol or mediums that contain Tri- 
Cresyl-Phosphate— provides perfect sealing 
in systems using these and other diester 
fluids. At the same time, YJ-70 with- 
stands deterioration and maintains dimen- 
sional stability in the usual flammable 
petroleum base fluids. 

This dual compatibility makes packing 
change over unnecessary no down 
time for packing replacement . . . assures 
perfect sealing under all conditions. 

Here is another example of LINEAR 
leadership. Whatever your packing 
problem, it will pay you to look to LINEAR. 


‘PERFECTLY ENGINEERED PACKINGS’ 


L LINEAR 
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sure of 4500 psi. Internal relief 
valve and filter are removable with- 

disturbing spring and dia- 
phragm structure, and unit has ad- 
justable mounting brackets. Lower 
rate springs increase flow sensitivi- 


ty and internal stops protect against 


ibuse to inter-valve structure of the 
regulator, line failures, and misap- 
plication of pressures. Models are 
vailable for high pressure, high 


sensitivity relief and back pressure 
rvice 
Accessory Products Corp. 
Whittier, California 
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3-WAY SELECTOR VALVES 
. « « 85% higher flow 


Designation: Series 6000, 6050 


Features: Series 6000 valves for 


ind 4g-inch tubing handle up 
6 gpm compared to 3.2 gpm for 
standard +g-inch valves. Solenoid- 
operated units are characterized by 


compactness and light weight 


Design: Fully balanced inverse 





41% of plug king s 


QUICK DETACHABLE 


@ “Floating Carrier” holds dogs in 
position and absorbs vibration of 
pulsating air. Eliminates usual 
housing wear. 

@ Can Be Used Directly With Recipro- 
cating Air Tools Without The Use 
Of Lead Hoses 

@ Chrome Sleeve is Stress-Proof Heat- 
Treated Steel. Withstands Roughest 
Treatment. 

@ Greater Air Capacity —Small Di- 
ameter — Light Weight 


Here’s a coupling that’s 
suitable for 90% of all 
uses. Snaps on — snaps 
off. Delivers 49% more 
air. Write for new de- 
scriptive Bulletin FMC. 


FOSTER MFG. CO. Inc. 


9% 2850 Gravois 13-C 
3 St. Lovis 18, Mo. 





THE FOSTERMATIC 
“BULLDOG” GRIP 


Dog are contoured to 


FOSTERMATIC “DOGS” 
LOCK STEEL against 
STEEL at 45° 
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poppet permits flow to be reversed 
between any two open ports with- 
out disturbing the flow or operat- 





ing characteristics of the valve. De- 
sign ensures perfect alignment with 
seat axis and extremely low leak- 
age and bind-free performance. In- 
ternal configuration further mini- 
mizes dynamic effect of the flow. 










Construction: Valves comply 
with MIL-V-5529A and have ports 
located to permit convenient con- 
nection of tubing and easy installa- 
tion of mounting brackets. Weight 
of Series 6000 is 1.50 lb and weight 
of Series 6050 is 1.61 Ib. Single-coil 
solenoids operate from 18 to 30 
volts de. 
Aircraft Products Co. 
Bridgeport, Pa. 
Circle 137 on Reader Service Card 


SERVO PUMP 

. . » delivers 55 hp. 
Designation: Series PV 3918 
Operation: Electro-hydraulic, air- 
craft type servo pump unit is essen- 
tially an electrically controlled, var- 
iable delivery unit. Direction and 
rate of fluid flow from servo pump 
unit is controlled by application of 
a small electrical signal to a sole- 
noid or torque motor which is usu- 
ally included as an integral part of 
the pump. Velocity, position, and 
direction of motion of the output 
member and the load is under con- 
trol of this electrical signal and 
such feedback circuits as may be 
desired. Speed changes are smooth 
and stepless. 


Design: Unit delivers 35 gpm at 
3500 rpm and is intended for use 
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* Packless 









Atkomatic's completely 
new 1956 engineering 
guide ...Catalog 200 


Automatic flow control 
—air, gas, steam, liquids 


® Tight closing 
® Low maintenance 
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CATALOG 





Send for it! 


Solve YOUR flow control problems Atkomatic-ly 


Order from a complete line oT two-way solenoid 

valves . . . fully illustrated and described in Atkomatic’s 
new engineering catalog. Contains flow charts, coil 
charts, dimensions, applications. For economical, 
trouble-free operation depend on Atkomatic. 


® Built to your specifications © Rugged, dependable 
® Individually tested 


® Bronze or stainless steel 

® Temperatures to 450 

® High and low pressures 

© %" to 3” full port pipe size 


SEND TODAY FOR CATALOG 200 


Aitomalic: VALVE CO., INC. 


DEPT. 1-A, 545 W. ABBOTT ST., INDIANAPOLIS, INDIANA 












in systems having intermittent Op- 
erating pressures to 4500 psi. Prin- 
cipal sub-assemblies are power 
pump control 
valve, stroking cylinder and piston 


control solenoid, 


assembly, control pump, replenish- 
ing pump, yoke synchro, position 
limiter, pressure limiter, override 
mechanism and main housing. The 
unit is normally controlled by an 
electronic or magnetic amplifier 
Vickers, Inc. 
Detroit, Mich. 
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SPECIAL CYLINDERS 
. . . for wind tunnel 


Design: Yoke trunnion mounted 
cylinders are for operating model 
plane support carriage in a trisonic 
wind tunnel. Units have a 41-inch 
bore and 108-inch stroke. Pistons 
are an integral part of the 3 3/16- 
inch rams and both are chrome 


Lz 


plated. Guides for the pistons and 
rams are bronze and ram wipers 
are in the front head. All O-rings 
and packings are specially designed 
for use with fire resistant fluid 
Performance: Cylinders have ad- 
justable hydraulic cushions and de- 
celerate 7600 lb of mass at 5 feet 
per second in 2.4 inches. Net weight 
of unit is 3200 Ib 


The Oilgear Co. 
Milwaukee, Wis. 
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LIQUID SPRING 
. . . built-in shock absorber 


Designation: Liqui Spring Shok 


Design: Unit incorporates an in- 
tegral hydraulic levering principle 
Continued on next page 
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for your packing problems | 


Let our packing design specialists help you 
determine the right packing for each specific job. 
Your special needs are followed to the letter . . . and 
MARSH packings are built the way you 
need them . . . to give dependable service 
for a long long time. 


MARSH THERMO LEATHER PACKINGS 


IMPREGNATED WITH SYNTHETICS 


ARE DESIGNED “RIGHT” FOR THE NEED 


Quality and Dependability 
Backed by 55 Years of leadership 


V PACKING 


>_# A multi-lip rod, 


for use on cylin- packing against 
ders and con- i medium or high 
trols, low or high i 


CUP PACKING 
A piston packing 


4 pressures. 


| 
pressures. 3 


U PACKING 


A single-lip rod 
or piston packing 
against low to 
moderate high 
pressures. 


FLANGE PACKING 


om y@_gn A single-lip pack- 
| , ing against low 
| to moderate high 
| } pressures. 
NON-EXTRUSION OR 


BACK-UP WASHERS CUP AND HEEL WASHER 


p Pasa -- al ai } For use against 
extruding. and N of ; affatie higher pressures 
keeps grit and SSS —eliminate pinch- 
dirt away from PAu SS <__fsy ing due to too 
“0” rings. much clearance. 


Engineering and Consulting Service 
Ask MARSH field engineer ' urvey y r packing 


yke recommendat 


C-‘W-MARSH COMPANY 
MAIN OFFICE AND FACTORY: MUSKEGON, MICHIGAN 


75 East Wacker Drive 101 Park Avenue 
Chicago 1, Ill. New York 17, N., Y. 


, 548 South Border Road 
Winchester, Mass. 


SALES OFFICES: 


1900 Euclid Avenue 
Cleveland 15, Ohio 
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which permits the development of 
spring forces as low as 600 lb with 
a 2-inch stroke as well as energy 
absorption as a shock absorber 
Wide extremes of spring force are 
possible with the same components 
while maintaining sturdy piston 
members of any desired rigidity 
Shock absorption feature does not 


require complicated or critical met 


f continued / 





ering and uses the same components 
as the spring itself 


Specifications: Spring unit is 
748 in. long by 1%g in. diameter 


Heres the Answer to 
VU LULM AS Meas 
% 


JOY 


SURGEPRUF 


DOUBLE 
WEDGE GRIP 


HYDRAULIC HOSE and 
RE-USABLE COUPLINGS 


plus mounting stud. It delivers 8000 
lb of spring force with a 1300 Ib 
preload and a l-inch stroke and 
equals the combination of two 8- 
inch diameter springs of 7-inch 
length, l-inch diameter plus two 
standard automobile shock absorb- 
ers each of the same diameter as 
the liquid spring. Units pass all 
military environmental and life 
rests 
Taylor Devices Inc. 
North Tonawanda, N. Y. 
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GEAR PUMP 
. . » high volume, pressure 


Designation: 3600 Series 


Application: Pumps are intended 
for heavy mobile and _ industrial 
equipment, and are especially de- 
signed for installation where space 
is extremely limited and adverse 


condition exist. Field tests show 
75-859 reduction in pump and 
accessory Maintenance compared to 
similar equipment. 








PERMITS THE USE OF MORE ABRASION-RESISTANT, RUBBER-COVERED HOSE 

Insure longer wear in your hydraulic hose assemblies—and at the same 
time, save assembly time by avoiding old-fashioned skiving. Joy Surgepruf 
re-usable couplings make both advantages possible. Their exclusive “dou- 
ble-wedge" grip lets you use tough, abrasion-resistant, rubber-covered 
hose instead of the braided type—without any need for skiving the hose at 
the connection. 


NO SPECIAL ASSEMBLY TOOLS REQUIRED 
You need no mandrels or other special tools to make up Surgepruf 
assemblies. No extra expense or special technique is involved. 


CAN BE RETIGHTENED WHEN LOOSE ON THE HOSE 


Machine vibration or hose flexing can loosen any hydraulic coupling on 
the hose in time, but Surgepruf Couplings can be easily, quickly retightened 
on the job to stop a leak—another exclusive feature. 

Surgepruf Hose Couplings are made to JIC Standards. Assemblies are 
available in many sizes and lengths, and in both single and double-wire 
reinforced types for medium-high and high pressure service respectively. 
Joy Manufacturing Company, Oliver Building, Pittsburgh 22, Pa. 


Get complete data on Surgepruf : 
Write for FREE Bulletin 77-19 


Consult 0. Joy Engineor, 


weo wssis 
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Specifications: Series of pumps 
to 150 hp, deliver 65, 90, 110 gpm 
at 1200 rpm. Speeds range to 2000 
rpm and pressures to 1500 psi. Con- 
trol valves have been developed for 
use with the pumps. 


Hydreco Div. 
New York Air Brake Co. 
Cleveland, Ohio 
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SYNTHETIC RUBBER 
. » » for OS-45 fluid 


Designation: Compound 66-103 


Features: Synthetic rubber has 
been developed for use with MLO- 
8200 and OS-45 fluids at tempera- 
tures from —65 degrees to +400 
degrees F. At 400 degrees F the 
compound has also been tested with 
a blend of 859% MLO-8200 and 
15 Monoplex DOS or MIL-8515 
fluid. O-rings molded from this 
compound are recommended for 
static seal applications. 


Rubber Products Div. 
Parker Appliance Co. 
Cleveland, Ohio 
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FILTER 
. . » low pressure drop 


Features: Filter has permanent 
porous bronze, cleanable filter ele- 
ment for filtering out solids from 
80 microns to 6.5 microns. Points 


to specify in requesting information 
are degree of filtration, type of fluid 
or gas, flow required, maximum op- 
erating pressure, and pipe diameter 
inlet and outlet 
Arrow Tools, Inc. 
Chicago, Illinois 
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LIMIT SWITCH 
. . « of small size 


Design: Snap action switch meas- 
ures 1% x 9/32 x 7/16 inches 


NOPAK Dual 4-Way 
is Main 
Air Control on 
“Modern” 
Cutting-Off Machine 


Fully enclosed switch is extremely 
compact because connecting ele- 
ments in the spring release mech- 
anism are eliminated, and there is 
only one moving part. With only a 
single stamping used, a positive 
snap action is provided. Force and 
movement are held to very close 
tolerances, and the blade design pro- 
duces a fast snap action with posi- 
tive maintenance of contact. The 
unit is available in four designs with 
operating force from 3 to 12 oz in 
the pin operated models and 14 to 
12 grams in the wire operated mod- 
els 
TyniSwitch Dept. 
Detroit Controls Corp. 
Bridgeport, Conn. 
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ROTARY SOLENOID VALVE 
. . + for missile 
launching system 
Design: Heavy-duty valve is 2-po- 
sition, solenoid controlled unit for 
use where extreme reliability is re- 
quired. Unit is actuated by continu- 
ous-duty, long life, balanced, rotary 
solenoids operating on 110 V 60 
cycle power. Valve is equipped with 
moisture-proof housings and can be 
left continuously energized in 165- 
degree F ambient. The lapped, 


Modern Machine Tool Co., Jackson, 
Mich., uses the NOPAK Dual 4-Way 
valve as the “main air control valve” 
on its Cutting-Off Machine for these 


reasons :— 


hardened rotor and sleeve give low 
leakage, insensitivity to dirt, low 
friction and low flow forces. 


Features: The valve has passed 
MIL-S-901 H_ shock test and will 
remain in position even if a heavy 
impact load is applied. Unit oper- 
ates in ambient from —20 to +165 
degrees F in 1500 or 3000-psi hy- 
draulic systems. Capacity of the 
valve is 1.5 gpm at 200 psi total 


pressure drop. The maximum inter- 

nal leakage is 8 cc per min at 1500 

psi. All parts are corrosion resistant 

or corrosion protected. The valve 

can be used as a pilot for operating 

larger valves or as an independent 

subplate mounted unit. 

Sargent Engineering Corp. 
Huntington Park, Calif. 
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Continued on next page 


1. It provides the necessary sequence of operation 
control. 

2. It is “easily mounted... 
position”’. 

3. It directs air pressure either to part of the air 
system, or the whole system, as required. 

4. With valve lever at 45°, “the operator can set the 
tools, with a gauge, against the stock while it (the 
stock) is locked in the collet’. 

5. In normal running position with valve lever at 
90°, air is directed to other parts of system, while 
maintaining pressure on collet cylinder during cut- 
ting cycle. 

This application may suggest how you can use 
NOPAK Valves and Cylinders for effective 
control and application of fluid power in your 


in readily accessible 


product, or in your plant equipment. For 
other suggestions see the NOPAK Application 


Manual. 
Write for Latest Shelf-Stock Listings 


GALLAND-HENNING NOPAK DIVISION 
2743 SOUTH 31ST STREET @ MILWAUKEE 46, WISCONSIN 


Representatives in Principal Cities 


© WMALVES AND CYLINDER 


aun eens DESIGNED for AIR and HYDRAULIC SERVICE aan 
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HYDRAULIC CYLINDERS | New Products / 
CUSTOM-DESIGNED | Z continvea 7 


by B.H.E.W. AIR VOLUME BOOSTER 
| «+. for fast cylinder action 


Meet Your | Designation: Governaire Series 
Product-Design 4500 
Requirements. 








Features: Booster has flow ca- 
pacity of 115 cfm when signal pres- 
sure is 10 psi and supply pressure 
is 50 psi. With a 150-psi supply, 


Dependable performance in minimum mounting space is cheracter- 
istic of B H E W hydraulic cylinders. Standard and special O.E.M. 
designs of all types, sizes and any mounting style are available on 
order . . . delivered on schedule. 


Send specifications of your requirements for ANY kind of hydraulic, 


pneumatic and water cylinder. 


Lift trucks need the B H E W Pressure- 

Operated Hydraulic Flow Control Valve. 

It eliminates surge as load starts down. 

Load-weight controls rate of descent. 

capacity is 170 cfm. Unit may be 

| used to shorten time lag caused by 

Benton Harbor Engineering Works, Inc. | long transmission lines. Booster has 

small size, exeremely light weight 

and good tolerance of foreign mat- 

ter. Pipe mounting in any position 

without brackets is permissible. 

Units are available for *4, 4, and 

44-inch pipe sizes in ratios of 1:1, 

2, 1:3, 2:1, and 3:1. Balanced 

supply valve design provides almost 

complete immunity to variations in 
supply pressure 


St. Joseph, Michigan 











Governaire Div. 
Bellofram Corp. 
Burlington, Mass. 
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OIL ADDITIVE 


. , : . « « increases lubricity 
For years Auto-Diesel Engineers have been developing . ‘s ‘ 
a GAPLESS Piston Ring especially for pneumatic ap- Designation: Hyperoil 
plications. The new (Patent No. 2,738,243) Auto-Diesel 
GAPLESS Piston Ring is a departure from conventional 


q 


rings. There is positive seal with no chance of blow 
bys and this results in the greatest possible compres- 
sion. It is adapted for carrying oil within itself if de- 
sired. It can be made a contracting ring for sealing 
shafts, bearings, or replacing packings, etc., and many 
other applications. It can be used as original or re- 
placement in pneumatic operated industrial equipment, 
and for normal pressure hydraulic. Made in sizes for 2” 
and up. Users of pneumatic and normal pressure hy- 
draulic equipment will find that Auto-Diesel GAPLESS 
Piston Rings will give longer service and assure the 
greatest possible compression. Send for complete in- 
formation. 


Pat. No. 2,738,243 Write for Details 


Atte mmertagt ay 


ij 


THE AUTO-DIESEL PISTON RING CO. Features: Light viscosity, halogen 


3137 Superior Avenue + Cleveland 14, Ohio cresyl compound is added to hy- 
| draulic fluid 2% to 5% by volume 
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and reduces heating, gumming, and 
maintains lower temperature with- 
out compression changes. Fluid is 
a metal preservative, rust preventa- 
tive and concentrated lubricant. 
Used on machine members, lubri- 
cant increases film strength, reduces 
galling and seizure, and decreases 
heat of spindles and bearings. Ma- 
terial has been shown to increase 
pump life by 250% 
Destiny Products Co. 
Detroit, Michigan 
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AIR PUMP 
. . » 2-stage piston type 


Performance: Unit is rated for 
1000 hours service life and 300 
hours continuous operation at alti- 
tude of 60,000 fr. Rated capacity of 
pump is 575 cipm free air delivery 
at 32 in. Hg absolute inlet pressure. 
Displacement of first stage pump is 
».165 cu. in. per stroke and second 
Stage pump is .08) cu. in. per 
stroke. Crank shaft operates at 2700 
rpm 


Construction: Each of two recip- 
rocating pumps has oil-free, carbon- 
graphite composition sleeve shrunk 
into its steel cylinder. Steel piston 
maintains a close running fit on the 


“LO-TEMP” 


—65° without lubricant 
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self-lubricating cylinder sleeve and 
adequately seals against leakage 
without the aid of piston rings. Ball 
bearings of the piston rod and crank 
shaft are lubricated for 1000 hours 
service. Unit will start and operate 
at rated capacity in ambient tem- 
perature of —65 degrees F. 


Lear-Romec Div. 
Lear, Inc. 
Elyria, Ohio 
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HYDRAULIC 
PACKINGS 


NEOPRENE - FABRIC 
COMPOUND 
& 
HOMOGENEOUS 


THREAD PROTECTORS 
. . . of Tenite 


Features: Caps are molded of 
Tenite polyethylene manufactured 
by Eastman Chemical Products, 
Inc. and give threaded parts effec- 


ie hdd 


cups e 
uv Bestel 
FLANGE 


“O"RINGS 


tive protection against dust, dirt, 
and damage. They serve either as P 


caps over external threads in a ma- 


“LO-TORQ” 


6000 psi service 


j 


Continued on next page 


EPUBLIC 


SELECTOR 


LO-TORQ SELECTOR 


BALANCED PRESSURE 
FOR EASY TURNING 


With service pressure and seals on both sides of 
valving disk, turning is easy. Design is simple 
maintenance is low. Many services—Air, and gas 
4000 psi; fuel, hydraulic oil, petroleum, water, 
6000 psi. Made in bronze, semi-steel, aluminum 
alloy, in three different portings, 4g” to 1”. Request 
Bulletin No. 454. 


LO-TEMP SELECTOR 


Tefion plug ends the need for lubricant. Easy 
turning—non seizing. —65° to 250°F. 2- 3- 4-way. 
100 psi service. Made in aluminum alloy or stainless 
steel. 144” to 1” pipe or tube. Request Bulletin 
No. 754. 


Rat tet 
rhLUG iy GLOBE NEEDLE 
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now kY HUSCO 
Hydraulic Control-Engineering 
for Improved Performance, 
—Space and Cost-Saving 





Every Husco Hydraulic Control is custom 
engineered for your equipment! We have 
no “standard” models to push. But our suc- 
cessful experience with hundreds of diff- 
cult control problems—confirmed by case 
histories—promises you the right control for 
your needs . . . Control Valves, Check 
Valves, Reciprocating Valves, Hydraulic 
Cylinders, Pumps, Power Units—they're all 
engineered to your specific equipment de- 
mands for size, capacity, performance. 
Check HUSCO first for precision engi- 
neered Hydraulic Units. You'll save time, 
money and worry. Write for details. 


SLAP WY DRAULIC. UNIT 
HUSCO cDECIALTIES CO. 
Pumps * Valves * Cylinders 
Weukesha, Wis. 


New Products. / 





chined part, or as plugs to protect 
internal threads during assembly, 
shipment, or storage. The resilient 
caps are made in green or yellow 
and are available in sizes and styles 
to fit all threads and openings 
Clover Industries, Inc. 
Tonawanda, New York 
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HYDRAULIC POWER UNIT 

. . « for mobile equipment 
Designation: Lectro Lift. 
Design: Unit consists of 6 or 12- 
volt d-c motor drive, pump, con 
trol valve and tank. Rectangular 


> 


— So le 


housing of cast aluminum serves as 
the reservoir for 110 cubic inches 
of oil. Electric motor is flange- 


/ continued / 





mounted to one end of the housing 
and the pump control valve to the 
opposite end. All working parts are 
totally enclosed for full protection 
from outside elements 
Operation: Control is obtained 
by one lever which can also accom- 
modate a clevis for remote control 
linkage. It has three operating posi 
tions: raise, lower, and spring re- 
turn to hold. Lowering control is 
through a throttling valve for vary- 
ing the rate of return. The unit may 
be mounted vertically or horizon- 
tally 


Wisconsin Hydraulics, Inc. 
Milwaukee, Wisconsin 
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SOLENOID VALVE 
. . » for air application 


Designation: Bulletin 8210A 


Construction: %4-inch, 2-way 
valve is internal pilot operated and 
has just three operating parts—a 
stainless steel core and spring and 
a hycar diaphragm. Packless con- 
struction is used with no stuffing 











182" Bore 
13" Rod 
3000 PS! 


Lincoln Machine Company will design, engi- 
neer and build standard or special hydraulic 
and pneumatic cylinders with trunion, rod-end 


line mountings. 
Call on Lincoln when you require large, power- 


Air and Hydraulic Cylinders 


e FOR HEAVY-DUTY APPLICATIONS OF ALL 
TYPES « TO MEET ALL SIZE AND PRESSURE 
REQUIREMENTS « BORES TO 60” DIAMETER 
e STROKES OF 50 FT. AND LONGER 


flange, blank-end flange, foot, clevis or center- 


ful rotating or non-rotating hydraulic and air 


cylinders, heavy-duty mill-type cylinders. Our 
engineering department will give you fast, 
practical assistance in design problems 


.. and our modern plant will build 


Write today for Lincoln’s cata- 
log. It gives engineering data on 
many types and sizes of heavy- 


duty cylinders. 
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your cylinders quickly and 


economically. 








LINCOLN 


MACHINE CO., INC. 
326 West 2nd Street—Salem, Ohio 


APPLIED HYDRAULICS 





boxes or sliding glands to leak or 
require maintenance. Unit is avail- 
able with either pressed steel, wa- 
ter-tight, or explosion-proof  sole- 


noid enclosure in normally open or 
normally closed types. Special coils 
for extreme humid conditions and 
dual voltage coils can be provided : 
Autemsite Guided Go. ADEL Refinements assure Plus 
Orange, New Jersey Performance for Your Equipment 
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: aaa : Designers and Engineers 


have set these standards for 
FLOW REGULATOR Industrial Hydraulic Equipment 
. . « for panel mounting ; 
: Rugged simplicity * Long life * Simplification 
Features: Adjustable valve is ap- of piping * Reduced installation costs * Greater 
plicable to systems requiring a vari- accessibility for maint e * Complet 
able flow over a wide operating of fine ° Over-all economy 
ADEL brings them all to you! 
Smooth economical hydraulic power 


for Pushing, Pulling, Lifting, 
Pressing, Clamping and Controlling. 





Illustrated are but a few of a wide variety 
of ADEL industrial hydraulic control 
equipment that offer definite benefits to 
both the user and builder of machine tools 
and many other kinds of equipment. 
ADEL products incorporate proven 
For complete engineering design and precision construction features 
specifications and counsel, that assure dependable operating 
Address: ADEL DIVISION, efficiency over the years. A complete 
GENERAL METALS CORPORATION, line for every application 
10771 Van Owen Street, Y . . , . 
ou can simplify your Hydraulic Power 
Burbank, California : “28 
Motion Problems by specifying ADEL. 


range. Unit has aluminum body 
with internal parts of hardened 
steel and an adjustable control han- 
dle for either right or left rotation. 


Waterman Engineering Co. 
Evanston, Illinois Manufacturers of Industrial Hydraulic Control Equipment 
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DISTRIBUTORS: AIR-DRAULIC EQUIPMENT CO., HOUSTON, TEX. « AIR & HYDRAULIC ENGI- 
| NEERING CO., NEW HAVEN, CONN. * RUSS CHAMBERLIN COMPANY, PORTLAND 14, ORE. 
TURRET LATHE DRIVE... J. BOYD COATES, GLENSIDE. PA. * CORBY SUPPLY COMPANY, ST. LOUIS, MO. * FRANK T. 
, ; DONNELLY COMPANY, PITTSBURGH 38, PA. - HASKEL ENGINEERING & SUPPLY CO., GLENDALE 
..+ is hydraulic package unit 4, CALIF. * HASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO 7, CALIF. * AIR-DRAULICS 
: alia a a COMPANY, PHOENIX, ARIZ. * INDUSTRIAL AIR & HYDRAULIC EQUIP. CO., DETROIT 15, MICH. 
Features: Turret drive is low cost LINCOLN SUPPLY COMPANY, PROVIDENCE, R. I. « L. H. MONSEES, INDEPENDENCE, MO. * THE 
method of modernizing hand turret NEFF ENGINEERING CO., FORT WAYNE 3, IND. * POWER DRIVES, INCORPORATED, BUFFALO, 
lathes and is easily adapted to any N. Y¥. * SCOTT EQUIPMENT & ENGINEERING CO., DAYTON 10, OHIO + ROBERT TAYLOR & SONS, 

; SALT LAKE CITY 10, UTAH * WYATT SALES COMPANY, CLEVELAND 15, OHIO 

Continued on next page TRI-STATE SUPPLY COMPANY, BROOKLYN 33, N. Y. 
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Yew Products 





standard ram-type turret lathe Nos 
1, 2, 3, 4, or 5. Operation is started 
with a hand control valve. The 
master valve then controls the re- 
quired operations in a preselected 


sequence. Precise adjustments for 
any desired cycle (rapid traverse, 
feed, dwell, and quick return) are 
quick and easy to set up 

Design: Package consists of master 
control unit including valves, mas- 
ter control valve, pump and motor 
unit with 14-hp motor and 8-gpm 
pump, and power cylinder unit with 
12-inch maximum travel and 8295- 
lb. maximum thrust at 1000 psi 


A. W. Cash Co. 
Decatur, Illinois 


continued / 





SYNTHETIC HOSE 
. . + for high temperatures 


Features: Lightweight hose can 
be used effectively at elevated tem- 
peratures and is capable of handling 
air Continuously at temperatures to 
100 degrees F and working pres- 
sures of 100 psi. Hose can be made 
with inside diameters from 34 to 
5 inches in lengths to 50 feet and 
is exceptionally strong, lightweight 
and flexible 
Quaker Rubber Div. 


H. K. Porter Co., Inc. 
Philadelphia, Pa. 
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NOISE ATTENUATOR 
. » « reduces exhaust noise 


Designation: Series 4-44 Atomuf- 
fler 

Features: Unit has internal reson 
ator and new air diffuser having a 
larger exhaust radiation area with 
50° greater air flow capacity. In- 


pletely eliminated. Workers are pro- 
tected from noise reverberations be- 
Cause UNIt stOps noise at its source. 


Construction: Attenuator has 
stronger, more durable construction 


ft 


for long trouble-free performance 
Compact unit is available in eight 
pipe sizes from g to 2-inch NPT. 
Units are made with a male pipe 
thread for direct connection to the 
exhaust port of air operated equip 
ment 


Allied Witan Co. 
Cleveland, Ohio 


jurious exhaust loudness is com- Circle 155 on Reader Service Card 


hat t! 
CENTURY’ 


All-new Oil Level 
Sight Gage 


No Easier Installation Ever 
Designed 
Better Visibility at any Height 
Leak-proof—No Dripping 
Streamlined Modern 
Appearance 

on oe mails toe Sells etveait ant Important Savings in COST 
esouse the resilient o wintiie, i tam G* Gieete ' @ Available NOW From STOCK 


iction quietly absorbs the kin« with spring return optional 
unishment that damages hard 
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BACHMAN 
4,” 4-Way Solenoid 
Valve with Plastic Body—$12.175 


low co t hese units you can oper 

dependability here a constant > heck or cushion air cylin 
t ulity 

systems they 


luty direct solenoid valve for 200 1 air-hydraulic 


with %” orifice—at a price ll provide positive check or 
most hand operated valves Use them for many com- 
ned from tough of manual or automat 

} yorts ic control. The valve illustrated 

ighs 2 Ibs and 

ny position. Other 


odels ave double solenoid and 


Inquire today ... make immediate 
use of the sensational advantages in 
cost and services offered by this 
new gage... 


, i} 
- moetesials Let us mail you complete litera 
ire or ask us to send you one of 


Stems are hardcoated aluminum these units for a 30 day test and 


and permanently resist wear or decide for yourself whether this 
abrasion. Seals are standard O long life leakproof valve can save 


rings you money 


Century Hyorautics, Inc. 
7701 LYNDON — . Beitchbaing St >- MICHIGAN 


Uv INI 


JOHN D. BACHMAN & CO. 


1713 Sperger Lone Bristol, Tennessee 
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COIL BENDER 
. » « for continuous coils 


Performance: Bender produces 
continuous serpentine coils from a 
single length of tubing, without re- 


moving tubing from the machine. 
Accurate and uniform one-piece 
coils can be produced in minutes by 
relatively unskilled operators. Unit 
bends annealed ferrous and non- 
ferrous tubing from 4 to 1-inch 
OD. Machine can be easily adapted 
to all standard bending. 
Leonard Precision Products Co. 
Santa Ana, California 
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RELIEF VALVE 
. . . 1/8-inch pipe size 
Designation: 5100 Series 


Features: Valve is available in 
brass or steel for pressures from 50 


OUTLASTS ANY 
OTHER PIPE JOINT 
COMPOUND 


PLS* 


John Crane “Plastic Lead Seal 
seals for the life of the connection 
regardless of vibration, expansion 
or contraction, temperatures to 
550°F. or pressures to 6000 psi 
Yet connections can be easily 
disassembled any time, because 
PLS remains plastic at all times 

It costs less to use PLS, because it 
takes less to make a perfect 


seal on pipe joints, plugs 


water, oil, gas, steam 


refrigerants, chemical and 


to 1000 psi. Unit is adjustable in- 
ternally, and is tamperproof when 
installed. Compact, lightweight is 
provided by in-line design and con- 
tributes to ease of mounting and 
functional appearance of valve 
which has excellent flow character- 
istics without complication of pilot 
operation. 


Design: Use of an O-ring seal and 
spring centering device allows only 
axial force to be transmitted to the 
poppet and results in a valve that 
combines sensitive operation with 
unusual durability. Valve has no 
leakage within 2% of preset crack- 
ing pressure and reseats with no 
leakage within 5% of the setting 
It is well suited to nearly all gas 
and liquid applications 


James-Pond-Clark 
Pasadena, Calif. 
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AIR-OIL CYLINDER 

. . » low friction 
Designation: Model D 
Design: Cylinder has no metal-to- 
metal contact between piston and 


cylinder wall. Tough nylon bearing 
is wrapped around outer diameter 


of piston. Unique cushion arrange- 
ment with cadmium plated spring, 
spherical radius seal, and chamfered 
seat assures positive cushioning 
with immediate acceleration on the 
return stroke. Cushions are availa- 
ble for controlled strokes from 1 to 
6 inches. Three-way flush rabbet 
mountings for front, rear, and hori- 
zontal are standard. 


Construction: Cylinder barrel is 
roller burnished to fine micro-inch 


finish and hard chrome plated. Cyl- 
inder head is machined from high 
tensile heat treated extruded alumi- 
num bar, and piston rod is hard- 
ened, ground, and polished stainless. 
Cylinder operates at 250 psi air or 
500 psi water or oil and is made to 
exceed JIC Standards. 


Alkon Products Corp. 
Hawthorne, N. J. 
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IMPERIAL BLUE DOT 
TUBE BENDERS 


Bend hard or soft tubing. Form 
neat accurate bends to short radius. 


Calibrated. No. 


364-FH individual 


benders for each size of tubing 


3/16” to 3/4” 
other models. 


O.D. Also many 


Avoid Lost Time and Grief 


with modern, efficient 


IMPERIAL 


TUBING TOOLS 


Music iad 


ey 


IMPERIAL FLARING TOOLS 
All types, for making 45°, 37° and 
double flares .. .on copper, aluminum, 
steel and stainless steel tubing. Ne. 
500-F Flaring Tool illustrated, makes 
45° flares and then burnishes them. 


S| friction), 5-Ib. Free wheeling ball bearing action. 
cans, 15 and 28-Ib. Roller type with flare cut-off groove. 


screwed fittings, flanges Qe Available in 1-Ib. 
ond gaskets . . . ideal for are. Ra cons (brush top or IMPERIAL HI-DUTY TUBE CUTTER 


Send today for a Free Sample. 


pails, 85-Ib. drums Retractable reamer. No. 274-F for 
petroleum products Pan or 4-02. plastic 1/8” to 1” tubing. Other models. Also Ask for 


tubes. sawing vises. 


Catalog No. 3011 
See Your Supply House 


THE IMPERIAL BRASS MFG. CO., 1242 W. Harrison St., Chicago 7, Ill. 
in Canada: 334 Lauder Ave., Toronto, Ontario 








YD crane PACKING COMPANY dak \ IMPERIAL J Mot Con Line 
pap teny-ocesby mening + y= a Tide Fitings ond Tabing Too 
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NIAGARA SECTIONAL 
Aero HEAT EXCHANGER 


gives close temperature 
control, saves you 
LABOR, Power, Water 











@ Because the new design improves 
the heat transfer to the out-door 
air by evaporation. 


Because new features keep your 
equipment working for long life 
with “new plant" efficiency ... 
always full capacity. 


@ Because you save 95% of cool- 
ing water cost. 


You get faster, more accurate cool- 
ing of industrial fluids to specified 
temperatures. 

You improve your quality of pro- 
duction by removing heat at the rate 
of input. 

You save labor in upkeep. With full 
access to all interior parts and piping 
you see everything in easy inspections. 
You head off dirt accumulation and 
corrosion. Casing panels are removable 
without moving the coils. The coils 
can be cleaned from both sides. 

First cost is low; freight is low be- 
cause of the lowest space weight ratio; 
you save much labor in erection. Cap- 
acity range is 7,000,000 to 18,000,000 
Btu /hr. No other heat exchange meth- 
od gives you so much saving in money 


and convenience. 


Write for Niagara Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. AH, 405 Lexington Ave. 
NEW YORK 17, N. Y. 
District Engineers in 
Principal Cities of U.S. and Canada 
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Useful Literature / 





ROTARY AIR PUMPS ... form 
the subject of 12-page Catalog 755 
released by Leiman Bros., Inc. This 
publication gives details of con- 
struction, dimensions, capacities and 
performance curves on the com- 
plete line including 4-wing types, 
2-wing types, double-cylinder types, 
motor driven models, integral pump 
and motor units, air motors, and a 
full line of accessories 
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PRESSURE & TEMPERATURE 
CONTROLS ... . products of 
United Electric Controls Co. are in- 
cluded in the company’s Catalog 52 
Included is a local-mounted immer- 
sion type thermostat which has a 
calibrated or uncalibrated adjust- 
ment with operating limits to 425 
degrees F. Skeleton thermostats are 
also shown for use in applications 
where space or weight is limited. 
Pressure controls for 180 psi are 
especially applicable for close dif- 
ferential pressures. The pressure 
switches are also available for pres- 
sures to 200 and 500 psi 
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MOTOR CONTROL ... which 


permits savings up to 50% in floor 
area is described in a new 24-page 
bulletin designated GEA-6367 by 
General Electric Co. The publica- 
tion describes the construction and 
application of the control center 
and lists ratings, weights, dimen- 
sions, and installation data. The 
control center is designed to accom- 
modate starter units of either the 
fusible or circuit breaker type in 
NEMA Sizes 1 through 5. It is 
available in ratings of 1 to 200 hp, 
110 to 600 volts, 3-phase 
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TEFLON PRODUCTS. ... includ- 


ing basic shapes such as rod, tube, 
sheet, and slab as well as V-rings 
and O-rings are listed in a folder 
from Balfour Industries, Inc. O- 
rings are available in AN specifica- 
tion sizes and in inch sizes. The 
newly formed company also manu- 
factures gaskets and packings of ne- 
oprene, silicone rubbers, and other 
materials 
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MARINE HOSE... and reusable 
fittings are the subject of 41-page 
Catalog 300 now available from 


/ continued / 


Aeroquip Corp. This first catalog 
ever produced on flexible piping for 
marine applications is fully illus- 
trated and includes planning infor- 
mation, bend radii data, pressure 
and vacuum data, and other im- 
portant engineering information. 
Installation procedures for various 
types of hose are clearly illustrated 
throughout the catalog which also 
includes instructions for selection 
and installation of hose. Charts of 
bend radius vs. operating pressure 
are included. The hydrauliscope, a 
special oscilloscope for analyzing 
pressures in a hydraulic system, is 
also specified in the catalog. 
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CLUTCHES ... for over-running, 
indexing, and back-stopping appli- 
cations are outlined in Catalog 103- 
C released by The Formsprag Co 
The catalog includes cutaway pho- 
tos, cross section drawings, dimen- 
sions and engineering data for an 
all-purpose ball bearing clutch, 
sleeve bearing clutch, and a special 
purpose ball bearing clutch. Also in- 
cluded are basic installation and 
maintenance instructions. The 
clutches offer the advantages of no 
measurable backlash, high torque 
capacity for size and weight, inter- 
nal simplicity, and long life. 
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ROTARY SOLENOID... which 
has pure rotary motion and no axial 
shift is presented in a brochure 
from Leetronics, Div. of Lee Spring 
Co., Inc. The information specifies 
three a-c types and includes a chart 
of torque vs. rotary stroke for each 
Solenoids are available with torque 
values from fractional in-lbs to 62.5 
in-lbs at maximum stroke, contin- 
uous duty. Standard rotations are for 
20, 30, and 45 degrees. The units 
are unaffected by vibration and 
shock and operate in any position 
Various applications of the sole- 
noids are illustrated. 
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LIMIT SWITCHES .. . Seven 


models and nineteen contact ar- 
rangements are described in the 
new Catalog No. 955 offered by 
R. B. Denison Mfg. Co. Complete 
purchasing and specification data on 
each of these switches is given in- 
cluding information on housings, 
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_— RESCUE you need 
Mayson ome Swivels MOLYKOTE Lubticante 


Do you have a number of hose lengths IF YOU HAVE LUBRICATION PROBLEMS 


broken at the coupling? They can be res- 
cued by cutting to shorter lengths and fit- IN THESE APPLICATIONS 

















ting with Mayson Hose Swivels. 
Your Mayson dealer stocks the swivels CHECK OFF THE ONES WHICH 
which will give you hoses like new, yes, bet- ARE GIVING YOU TROUBLE 
ter than new because they won't break 
again. Catalog and dealer's name upon EXTREME BEARING (1 FRETTING 

request. PRESSURES C1 HIGH STARTING 
EXTREME FRICTION 


ae RUBBER ON METAL 


UNUSUAL 
LIFETIME 
ENVIRONMENT LUBRICATION 


MATING SURFACES (1 RESISTANCE TO 


J.1.C., Standards OF SAME OR SIMILAR CENTRIFUGAL 
Sizes 4°" to 2°° P.T. MATERIALS FORCE 
Male or Female 
Even if you have checked only one of these sources of lubrica- 
tion problems, you need MOLYKOTE. Tell us which ones you 
have checked and we will mail you pertinent literature. 





7%e ALPHA MOLYROTE Coxsovacine 


Main Factories: 67 Harvord Avenue, Stamford, Conn, 


MAY SON MFG. co. 71 Areultatrsse, Munich 19, Germany 











4332 Horatio Street Detroit 10, Mich. 


HI-LO-PAC is a complete F 
hydraulic system enclosed HI-LO-PAC 


P P PUMP 
as a single unit. 


. Two pumps 
Two valves Ya.) HORSEPOWER 


Filter 4 «PUMP 


Pressure Relief Valve 





Reservoir 
200 to 1200 RPM 
3 to 12 GPM 
Up to 1000 PSI 
Direct PTO Drive 
HYDRA-SEAL 
Mounting Kits for all tractors COUPLER 


America’s leading power unit, serves on 
more than 200,000 farms daily, giving 
great service at low cost. 


Write for FREE Catalog! 


CHAR-LYNN COMPANY 


Dept. AH-4, 2843-26th Avenue South, Minneapolis 6, Minnesota 
Member—National Fluid Power Association 
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WONLY THREE PARTS 

WK MEETS J.1.c. STANDARDS 

WK GREATER FILTERING AREA 
WK SPECIAL TRAP-WEAVE MESH 


CAPITAL HYDRAULIC OIL FILTER 


WITH MONEL METAL INSERT 


Reservoir Type for Hydraulic and Oi! Re-Circulating Machinery 
EASY TO INSTALL + EASY TO CLEAN + LONG LIFE + LOW COST 


SIZES AND SCREENS TO FIT YOUR NEEDS 


( APITAL eneinecrinc & MrGcorr 


5837 South Ashland Avenue Chicago 36, Illinois 


NEW! 


16 Page 
Relief Valves 
Catalog 


For The Designers and Engineers 
Of Hydraulic Systems 


Packed with information, illustrations 
and technical data on — 
e Pilot Type e Differential Piston 
e Guided Piston e Spring Loaded 
e Dual Relief e Other Relief Valves 


For your copy, write request on company letterhead. 


Manufacturers of Hydraulic Valves and Devices 


luid Relief Volves * Check Volves * Resirictor Valves 
Needle Valves * Pilot Check Valves * Special Valves 


ontrol Ss, inc. Pressure Compensated Flow Regulators 





1284 WN. CENTER STREET e MENTOR, OHIO 





(seful Literature / 
} ey | 


wiring diagrams, ampere ratings, 
operating data and electrical char- 
acteristics. Four different types of 
mounting plates are described with 
two top covers (plastic and metal ) 
and 150 lever styles. The switches 
have a fast electrical break, low 
bounce and light impact, and an O- 
ring shaft seal insuring a tight en- 
closure. A large cutaway view illus- 
trating these features with an iden- 
tification of parts is shown 
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MOTOR INDEX * « « CONsisting 
of a file of over 900 special de- 
signed motors of practically every 
conceivable size and shape is avail- 
able from Reuland Electric Co 
While originally designed for spe- 
cial powering jobs, the motors listed 
are often suited, or adaptable to 
other applications with similar 
drive needs. The purpose of the 
“library” is to save the expense and 
delay of special motor development. 
Individual sample units can be 
quickly made available for pre-pro- 
duction test running of equipment. 
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SOLENOID CONTROLLED 
VALVE ... which is pilot operated 
and subplate mounted is discussed 
in Catalog 54-B issued by Racine 
Hydraulics & Machinery, Inc. The 
2000-psi, 4-way valve conforms to 
JIC Standards and has a balanced 
piston with no side thrust, and no 
end thrust. A honed sleeve construc- 
tion assures a smooth continuous 
riding surface for the piston, and a 
smooth, throttled reversal is ob- 
tained through the round holes in 
the sleeve. These holes can be elon- 
gated to increase throttling action 
when desirable. Dimensions of the 
valve are given with detailed cuta- 
way and sectional drawings 
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LUBRICATION PUMPS... both 
non-directional and with a reversing 
feature are explained in Catalog 
No. 108 issued by Tuthill Pump Co. 
Models LF and LFD are for non-di- 
rectional service and have external 
or internal porting and flange 
mounting. Models RF and RFD 
are for applications where space is 
limited and the pump must be 
driven by a reversing shaft. Section- 
al views and dimensions are given 
as well as performance curves for 
the pumps which range in capacity 
to 179 gph 
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PLASTIC HOSE... for pneu- 

matic pressure to 125 psi is specified * 

in a brochure released by Hofmann sh h Pressure 
Engineering Co. Sizes from 3/16 to g 

\4-inch ID for flows of 25 to 340 

cfm are specified. A chart showing Ale 
results of a test indicates that it is HYDRAU 

possible to use a smaller ID plastic 

hose because of the free flow char- 

acteristics. The smooth bore of the CYLINDERS 
hose reduces turbulence and will not 

flake when used with automatic air 


line lubricators 
Circle 198 on Reader Service Card 


O-RINGS . .. and rectangular sec 
tion rings are featured in a brochure 
from Goshen Rubber Co., Inc. show 
ing the company’s facilities and 
products. The rectangular section 
rings, called tetraseals, are static 
seals interchangeable with standard 
O-rings. They are made in one hom- 
ogeneous piece and the edges are ac 
curately formed. Cross sectional tol- 
erances can be held to + .004 
depending on inside and outside, 
size of cross-section and material 
The company’s O-rings are made 
from natural, synthetic and silicone 
rubber compounds to MIL, AMS, 
SAE, ASTM and industrial specifi 
cations . 
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Patent Pending 


HOSE COUPLINGS... . Compre- 


hensive Bulletin No. 105 has been 


* Pd 
announced by the LE-HI Div. of Cut downtime ’ 


_ 4 
Hose Accessories Co. The illustrated e 
bullet f . \\ 7 ” 
2ULIeTIN Contains comp ete inrorma- th ul ck-¢ e 
tion on the wide variety of steel, Wl q I an 
malleable iron, and brass hose coup- 


. 
lings and nipples for industrial rub- rod packing cartridge 


ber hose in suction, water, and pe 
troleum applications 


Circle 200 on Reader Service Card 2.000 P.S.1. ALL-STEEL CONSTRUCTION 
AFTERCOOLERS J. L C. STANDARDS 11 TYPES OF MOUNTINGS 
* « « Manufac oe ‘ 
aad let Saas Bae ee | COMPACT DESIGN 11 BORE SIZES—12" TO 8 
discussed in Bulletin 130 presented (©) 48 (@). F.0lp (OBR) VA >.) UP-TO-DATE ENGINEERING 


by the company. These units pro- 
duce drier and cooler compressed 


a 
_— 


air and protect air tools and pneu- en ee 

matic systems from water damage. | zZ Lea The S-P “quick-change” packing cartridge 
Several diagrams illustrate the func- Ca req is easily removed for servicing seal or 
tion of the aftercoolers which are wiper. Cuts downtime . speeds 
production. S-P Hydraulic Cylinders have every 


modern design feature. Representatives in principal 


available in sizes from 200 cfm to 

12,000 cfm free air capacity match- 

ing compressor sizes from 40 hp to | 

2500 hp. Numerous applications are | cities. Prompt deliveries. Send tor Catalog 104. The 

pictured in the bulletin S-P Manufacturing Corp. 12415 Euclid Ave Cleve 
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VARIABLE SPEED TRANSMIS- — ‘eteenwoae . = —_— 
SION .... with output speeds from / We 0 | ee a ee) Cleveland 


0 to 4 the input speed is described 
in a booklet from Revco Inc. The | A Bassett Company 


PRECISION PRODUCTS SINCE 1916 


unit which can be used for driving 
a hydraulic pump takes speeds up to 


YLINDERS @ POWER CHUCKS e@ ROTATING AIR CYLIN 
SS CHUCKS e@ AIR PISTONS, VALVES AND ACCESS¢ 
Continued on next page 
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‘ > Pp O-RING SIZES CHART ... is 
| ' | | | pe { "A presented in Catalog 5701 from 
St ll il ( I il lil ( Parker Appliance Co. The 12-page 
booklet gives cross reference charts 

continued F 4 of size numbers with dimensional 

data for all the company’s O-rings 

for sealing applications. Condensed 
charts of standard synthetic rubber 
2000 rpm at the input and delivers consisting of reservoir, pump, mo- compounds are also included in the 
an infinitely variable speed from the tor, and associated equipment are catalog. The company’s 2-XX se- 
output shaft. Instant speed change available in 17 models at continu- ries covers sizes of AN 6227B, AN 
is provided at any time and the unit ous working pressures to 1000 and 6230B, MS 29513 and other series 
gives positive drive with constant 1500 psi. Single pumps are avail- plus the 38 additional sizes of the 
torque conversion throughout its able in six tank sizes from 4 to 40 new MS 9021 series. These added to 
speed range. Models are available gpm and double pumps are offered the AN 6290 series and 50 sizes of 
in four tank sizes with combined ca the company’s 5-XX series provides 








with irput ctorguc ratings throug n 


10 pacities from 3.5 to 80 gpm. a total of 296 standard O-ring sizes 


00 inch pounds for use with | 
o 3/4 hp motors. Operation and Circle 203 on Reader Service Card available 
lesign of the transmission is fully Circle 205 on Reader Service Card 
explained in the booklet, and nu PNEUMATIC SPEED CONTROL 
merous applications are described . «+ which screws directly into valve ELECTRICAL CONTROLS . 
Basic information on drives includ exhaust port is inexpensive unit de- General Control Co. has released 
ing examples and torque computa scribed in a Modernaire Corp. data condensed catalog to indicate their 
tions is included sheet. The unit is adjusted to throt- line of timers and electro-mechan 
Circle 202 on Reader Service Card tle exhaust air for a desired piston- ical switches. This compact bul- 
speed. The Model 500 is machined letin shows pictures, diagrams, 
AIR & HYDRAULIC VALVES from non-corrosive materials and and general specifications covering 
has simple, trouble-free design. The standard and special foot, lever, lim 
unit is available for 44, 4g, and - it, and pushbutton switches as well 
inch ports. Also released by the as electronic and synchronous-motor 
company is an application sheet timers and custom control panels 
showing a pneumatic circuit for Bulletins which give more complete 
automatic clamping, work stroke, information on the products are 
ind return listed 


. «cylinders, and px wer units man 
ufacrured by Rivett Lathe & Grind 
er, Inc. are presented in a condensed 
catalog available from the company 
Featured are cross-section views of 


cylinders and valves, and 


seven cyl 
inder mounting styles are 
grammes Standard power units Circle 204 on Reader Service Card Circle 206 on Reader Service Card 


Wyre oud PMCKING FAILURES — (= 3 5 = 


WITH “ar se 
~ Wick Type vocy Precision 
_ INTEGRAL-MOTOR . . ground bore 
PUMPS ‘ 


1/12 to 1/3 hp. to 


METALLIC ROD 4 cfm. 


=> 
N vy se 
WIPERS ee 


LIGHT-DUTY PUMPS 
Self-adjusting, easy to install, |  Vobek, direct drive. 
Seal-Guard's knife-like bronze , +) C . Retntea 
rings “wipe off” all dirt and grime, Overall Compotmen 
will not mar the rod, are oil and ci 
heat resistant and friction-free. HEAVY-DUTY PUMPS , 

To 21 cfm, 28” vac. ‘Carbon Vanes 
or 30 psi. 


HOW SEAL-GUARD WORKS ; deb Drive 
Twin wiper rings are mounted on rod with Quality and simplicity keep efficiency high on 


rise en on assembly exert- G A S T .3 A | 7 b U M Pp S 


ing constant inward pressure keeping ring in - : 
constant contest with ved. This cutaway reveals why Gast Air Pumps are in demand for plant 
use and original equipment. Manufactured to high quality- -precision 
Harmful substances are completely cleared by standards, all models embody this efficient, simple rotary-vane design. 
scraper action. Rotor is balanced; sliding vanes light in weight for minimum motion- 
energy-friction loss compared to other pumps. As vanes take up their 
Own wear automatically, pump delivers full performance for years 





Seal-Guards are available to fit rod diameters 
xe : . : Write for ** Application Ideas** booklet and catalog—mention capacity you 
from V4 to 24 inches. Other sizes by special order. need’ Gast Manufacturing Corp. P. O. Box 117--D , Benton 


Harbor, Michigan. 
WRITE FOR DESCRIPTIVE 
LITERATURE. 


Original Equipment Manufacturers for Over 25 Years 


GAST @ Aik motors To 4 HP 


mm € COMPRESSORS TO 30 P.S.I. 
HYDRAULIC ACCESSORIES. € C0. ROTARY '@ vacuum runps TO 28 iN 


24301 Hoover Rd. Van Dyke, 
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TANK FILLER CAP... which is 
applicable to hydraulic reservoirs is 
presented in a data sheet from Gabb 
Special Products. The unit, desig- 
nated FC-3500 meets all test re- 
quirements of MIL-C-7244B ASG 
and is removed with only a 35-de- 
gree turn. The cap is a self-con- 
tained unit and opens safely under 
pressure. The unit is opened and 
closed without tools and has a sim- 
ple lever action design. A full 3- 
inch opening is provided by the 
cap which weighs .43 Ib. The unit 
is pictured and a dimensional draw- 
ing is included. 
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PISTON RINGS .. . which are 
wrought from strip stock and 
formed in a precise process are dis- 
cussed in a leaflet from Precision 
Piston Rings, Inc. Designed for die 
casting machine plungers, the rings 
have been developed to withstand 
temperatures to 1200 degrees F and 
are hardened to Rockwell C-48-55 
to assure long life and minimum 
wear. The rings are unbreakable. 
Special tempering for flexibility and 
toughness produce an active, live 
metal that assures a positive resilient 
seal for the life of the ring 
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SOLENOID VALVES ... with 
single and double solenoid opera- 
tions are described in two leaflets 
from Automatic Valve Co. The 1- 
inch, single-solenoid model and the 
14 and %-inch, double-solenoid 
models are sub-base mounted and 
conform to JIC Standards. Recessed 
pins in the covers permit manual 
operation without removing the 
cover. Solenoids are mounted to the 
cover to make the valve electrically 
inoperative when the cover is re- 
moved. Diagrams illustrate valve 
operation and exploded views are 
included to show parts lists. 
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PRESSURE SWITCHES ... for 
pressures to 100 psi which have 
complete freedom from damage due 
to high over-pressures and over- 
travel are specified in Catalog CGC- 
600 from Century Electronics & In- 
struments, Inc. Large surge pres- 
sures cannot upset calibration of 
these switches and accurate reliable 
operation is assured. The reliability 
and small weight and size is of par- 
ticular importance in aircraft appli- 
cations. The catalog gives details on 
four models with dimensions and 
specifications 
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something NEW! 


-.. the =e series 


NEW SIMPLICITY . . . ac lapped spool sliding in a hardened sleeve 
provides the valving action—One moving part. 

NEW RELIABILITY . . . the valve has no moving seals; eliminates 
wear, sticking, swelling of elastic seals. Gives positive, trouble-free 
performance. 

NEW RUGGEDNESS... the SA Series sets new standards for long 


life. Outwears ordinary valves on every test. 


NEW DESIGN .. . full sub-plate mounting, watertight solenoid 
enclosures, integral junction boxes on all double solenoid models, 
side ports, bottom ports, O-ring manifold mount ... all are standard 
on the SA Series. 


The SA Series offers a complete line of actions, single solenoid 
spring return, double solenoid momentary contact and double 
solenoid spring centered 4-way actions . . . single and dual préssure 
versions. 54 different models in sizes Ya” through %” pipe. The most 
complete family of 4-way air valves available. 


Get complete information and specifications by mailing the coupon. 


NUMATICS, Inc. MILFORD, MICHIGAN 


NUMATICS Inc. 
106 Main Street 
Milford, Michigan 


Send me your catalog No. 8000 on the new SA 
Series Valves. 


NAME 
COMPANY 
ADDRESS 


ciTy_. —  —_ 
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Post Scripts of Industry 


News about people, manufacturers and sales organizations 


Ray G. Holt 
Char-Lynn Company 


Donald K. Marsh 
Adel Precision Products 


George L. Ogdin 
Fulton Sylphon Division 


Ray G. Holt has joined the 
Char-Lynn Company as _ vice 
president in charge of products 
and markets. Formerly general 
sales manager of the Pesco Divi- 
sion of Borg-Warner Corp., Holt 
will now direct an expanded mar- 
keting program for a_ recently 
completed line of hydraulic prod- 
ucts. This program will be con- 
centrated within the United States 
and Canada, and will be carried 
on through thirty field representa- 


tives, 


Adel Precision Products, A 
Division of General Metals Corpo- 
ration, named Donald K. Marsh 
as sales manager of the Burbank, 
California plant. Before joining 
Adel he was aircraft sales man- 
ger for General Controls. 


ag 


McIntire Company, Living- 
ston, N. J., announced the forma- 
tion of an industrial division to 
develop and market filters, manual 
and automatic air, gas and liquid 
dehydrators for working pressures 
up to 4.000 psi: water separators 
and filter assemblies for air, oil, 
water and various chemicals. 


Fulton Sylphon Division, 
Robertshaw-Fulton Controls 
Company, promoted George L. 
Ogdin to general sales manager. 
David D. Gordon was assigned 
as sales manager for the Los An- 
geles district, which covers Calli- 
fornia, Oregon and Washington. 
W. J. Hajek was transferred 
from Los Angeles to Chicago. 


Formation of Mentor Services 
and Research, Inc., has been 
announced. Organizers of the new 
company, D. A, Stark, Oliver 
Lear and Paul Lisby, also are 
officers of Fluid Controls, Inc., 
and Fluid Regulators, Inc. No 
manufacturing is planned, the 
company will be devoted to the de- 
sign and development of new hy- 
draulic products and systems. The 
manufacture of the products de- 
veloped will be granted to licen- 
sees. Stark will manage the new 
company, Joseph Melichar was 
appointed chief engineer. 


The Weatherhead Compa- 
ny’s Aviation Division has 
named Robert E. Coleman as 
sales engineer on the West Coast. 
Coleman has been active in the 
aviation industry for ten years, he 
was previously a field engineer for 
Curtiss-Wright. 


Conoflow Corporation has ex- 
panded its Philadelphia sales of- 
fice operations. Harry J. Hartz 
was appointed district manager, 
William E. Hagan will serve as 
district sales engineer. This new 
branch office, located at 2100 Arch 
Street, Philadelphia, will cover the 
territory of eastern Pennsylvania, 
southern New Jersey and Dela- 
ware. 


William S. Forrest has been 
appointed as industrial division 
sales manager of National Motor 
Bearing Co., Inc. For the past 
three years he was assistant to the 


Continued on page 124 
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SOLENOID OPERATED 
AIR VALVES 


designed to 


oD. I. Cc. 


standards 
V4" - Ye" - Yo" - Ya" 
4-Way—Model 441 


as 











FEATURES 


A—Manual 
Operating Button 






































B—Water-tight and 

Dust-tight Solenoid 

lili | a Enclosure with 
1 built-in Electrical 





0085 --~ 


Write for Information—Prices 


AUTOMATIC VALVE CO. 


37419 Grand River Ave. © Farmington, Mich. 























TWO SPEED 
STAR Hi-Lo CONCENTRIC PUMPS 
| # 





HAND OR FOOT OPERATED WITH 
SINGLE LEVER OR PEDAL 

Two speed construction provides automatic change-over 
during operating cycle from high speed low pressure to low 
speed high pressure. 


MAXIMUM CAPACITY 10,000 P.S.I. 


Safety cverload valves—Hard chrome plated pistons—Piston 
stroke |'/2 inch—Oil capacity 150 cu in or larger—5 models: 
('"2"-%e"), (Ya"-1%4"), ("1a"), CAA"), (Ya"-2%"). 
Special engineering counsel and proposals cheerfully 
submitted on request. Ask for Catalog #555. 


<a Representative areas available 


1 )=S= STAR JACK CO., INC. 


= 


——— 420 LEXINGTON AVENUE, NEW YORK 17 
PLANT: RIVER GROVE, ILLINOIS 
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ALL OTHER 
SEALING MATERIAL s 


ELECTRICAL INSULATIONS 
WEOPRENE RU BBE, 


Sion. 


CUSTOM MOLDED 


TEFLON 


(DU PONT’S 
TRADEMARK) 


IN THIN SECTIONS AND SHAPES 


e CUP, BALL, SHAFT SEALS e 
WASHERS e@ GASKETS e DIAPHRAGMS 


Custom molded parts in TEFLON 
are better. TEFLON’s unique prop- 
erties . . . chemically inert, heat 
resistant, tough, flexible, low co- 
efficient of friction . . . offer YOU 
important advantages in product 
design and development. 


Are you looking for “that’’ mate- 
rial which can meet your most 
rigid requirements to resist tem- 
peratures ranging from 500° F. 
to —100° F.?. . . TEFLON is the 
answer. Are you having trouble 
with designing your assembly 
because of corrosive problems? 
. . . TEFLON is the answer. Let 
SPARTA’s trained engineers help 
you solve your problems. 


TEFLON can save YOU money 
© Less Maintenance 
© Less Replacement Cost 


© Increased Productive Capacity 
Through Less Down-time 


© Reduced Wear on Pistons, 
Shafts, etc. 


© Simplified Design 


The First Cost Can Be the 
Least . .. If 
It Is The Last Cost! 


MANUFACTURING CO. 
DOVER, OHIO 
Phone: 4-2755 
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e Since (926 ©¢ In the application, 
design and manufacture—pumops 
separators, hydraulic accessories 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraiss!'s patented, automat- 
ic, force-feed lubrication 
and flushing system makes 
these direct-drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 


Air-cooled design—or 
water-cooled models for 


heavier duty. 


Class 21 
pumps are recommended 
for handling corrosive gases 
and extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de- 
sign of the Class 25 pumps 
gives higher capacity effi- 
designed 
requiring 


roller-action 


ciencies and is 
for applications 
higher degree of vacuum. 


Where water-cooling is de- 
sired for continuous service, 
the water-jacketed Class 
25-WJ models are recom- 


mended. 


Our exclusive Class 26 de- 
sign air filter can be fur- 
nished as an integral part 
of each pump, up to 10 
cfm—to produce oil-free 
discharge air and also con- 


serve the lubricating oil. 


Write today for Bulletin A- 
1289, for air-cooled pumps— 
end for A-1523 for the 
water-cooled models. 


305 Williams Ave., Hackensack, NJ 


Post Scripts /ol Industry 





continued 





director of sales. He has had many 
years of sales management experi- 
ence and will now direct the divi- 
sion’s sales throughout the United 


States and Canada. 


Gene W. Richmond has been 
assigned to the Chicago sales force 
of the International Packings 
Corporation. He was previously 


Gene W. Richmond 
International Packings Corp. 


John W. Reedy (left! 
John W. Pozerycki 
International Packings Corp. 
assistant director of sales for the 


Good Manufacturing Co. John 


Hydro-Line Manufacturing 
Co., Rockford, Ill, is completing 
construction on a new addition to 
their Rockford plant. The new 
facilities, designed to house added 





W. Pozerycki was appointed 
plant manager in charge of all pro- 
duction at IPC’s Bristol, N.H.. 
plant. John W. Reedy was 
named quality manager. The com- 
pany also announced the acquisi- 
tion of 70 acres of land in Central 
New Hampshire for future expan- 
sion. The new is about 
one mile from the present plant 
and it is expected that a new build- 


property 


ing will be eventually erected to 
house all the facilities. 
R. A. Mueller and Associ- 
ates, Cincinnati, Ohio, and Louis- 
ville, Kentucky, have been appoint- 
ed factory representatives of the 
R. P. Adams Company, Inc. 
The Cincinnati offices will cover 
the southern section of Ohio, while 
the Louisville office will serve the 
northern part of Kentucky. 


Pesco Products Division of 
Borg-Warner Corp. has an- 
nounced the appointment of Rob- 
ert G. vice 
president. Hess joined Pesco in 


Hess as executive 
January 1955 and was vice-presi- 
dent-operations. Prior to joining 
Pesco he had been general man- 
ager of the Watertown (N.Y.) Di- 
vision of New York Air Brake Co. 


Air Controls, 
Inc. sales and 
service Jj. Neill 
Armstrong, Inc., New York City, 
to cover the New York City area, 
and Fred McAvoy, Grand Rapids, 
for the Western Michigan terri- 
tory. 


Mechanical 
named two new 


representatives. 


production equipment. doubles the 
previous production area. Further 
expansion of office and engineer- 
ing space will begin in the near 
future. 
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Charles S$. Hempelman was 
named market analyst for the Le 
Roi Division, Westinghouse 
Air Brake Co. His duties will in- 
clude evaluation of the company’s 
present markets and research and 
analysis of new markets for exist- 
ing or new products developed by 
the division. 


Formation of two new compa- 
nies, Taylor Devices, Ine., a 
manufacturing Company and Tay- 
co Developments, Inc., a_re- 
search company, North Tonawan- 
da, New York, was announced by 
Paul H. Taylor, president. They 
will manufacture and develop 
compressible material devices for 
the aircraft, automotive and ma- 
chine tool industries by utilizing 
the unique compressibility of spe- 
cial liquids. 


Paul H. Taylor 
Taylor Devices, Inc. 


Lloyd Van Buskirk, Jr. has 
joined the Electro Dynamic Di- 
vision of General Dynamics 
Corporation as Detroit district 


manager. 


Square D Company and 
Electric Controller and Manu- 
facturing Company have begun 
operations as a merged corpora- 
tion. Square D will operate Elec- 
tric Controller as a separate divi- 
sion. F. W. Magin has become 
chairman of Square D’s board of 
directors and A, G. Patterson 
was named president. Dr. John 
D. Leitch and Alvin C. Dyer, 
vice presidents and directors of 
Electric Controller were named to 
similar posts in the merged com- 
pany. Electric Controller will re- 
main in its recently completed 
plant in Cleveland. 


April, 1956 


Robert E. Peterson joined 
the Pittsburgh office of Clark 
Controller Company as district 
application engineer. He was pre- 
viously associated with the Moni- 
tor Controller Company. 


Robert E. Peterson 
Clark Controller Co. 


Herbert H. Schmiel is the 
new chief engineer of the Indus- 
trial Hydraulics Division of the 
Parker Appliance Company. 
Before coming to Parker as assist- 
ant chief engineer, Schmiel was as- 
sociated with the Hydreco Division 
of New York Air Brake Company, 
where he specialized in pump and 


valve design engineering. 


The appointment of Carl E., 
Gunther as chief engineer of 
Waterbury Tool, Division of 
Vickers Incorporated has been an- 
nounced, He was previously direc- 
tor of research and engineering, 
Fuller Brush Co. 


Carl E. Gunther 
Waterbury Tool 


W. M. Pattison Supply 
Company, Cleveland, Ohio was 
appointed an authorized distrib- 
utor for equipment manufactured 
by Worthington Corp. 


Continued on next page 


SANDERS 


Model 2 Phase 
Comparator 


...can be used as a 
modulator, 
demodulator 
or switch 


This compact, rugged comparator is 
hermetically sealed in an inert gas and 
packaged for mounting in a standard 
octal socket. Two full-wave bridge rec- 
tifiers are used to obtain a high degree 
of stability and balance. 

As phase sensitive comparators, these 
units can be used to measure the ampli- 
tude or phase of an input signal with 
respect to a reference signal. As de- 
modulators, DC output can be obtained 
either single-ended or push-pull with 
respect to ground. Suitable for all 
military applications. 


SPECIFICATIONS 

Frequency Response: 0 to 5000 CPS; 
Max. Reference Voltage: 120V. RMS; 
Max. Output Volfage: + 5O0V. DC; 
Dynamic Range: 46 db ; Load: Max. 200K 
ohms, — Min. 20K ohms; Input 
Impedance: Approx. 200K ohms with 
200K ohms load and 1:1 transformer. 
Size: 1” dia. x 3”; Weight: 2 ozs. 

Write for data sheets to Dept. AH-4 
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For Hydraulic Applications 
Now! ® Anti-friction ® Chemically inert 
a ® Self-lubricating °* Pressure responsive 





KELON-T 


(TEFLON) 
DUAL PISTON RING SEALS... 


TOUGH, CORROSION-RESISTANT BW Series S-11052 Dual 
Piston Ring Seals compensate to bore irregularities, and have 
minimum shift during pressure reversal. Unique joint design 
and metal expander ring accommodates dimensional chang- 
es due to heat and pressure. For piston applications and 
operating temperatures from —100°F. to +300°F, and 
pressures up to 3000 psi. Call your nearest Shamban repre- 
sentative or write direct. 


KEY SHAMBAN ENGINEERING CO. 


11617 W. Jefferson Blvd., Culver City, Calif. 











Hydraulic 
CYLINDERS 


to specification 


T your service — since 1918 — the 

most modern machine tools to 

handle up to 15” I. D., including the last word in 

honing equipment and the most accurate of precision 

gauging equipment. Everything we do is to specifica- 

tion. Expanded facilities permit prompt delivery of 1 or 
1000 pieces in any material desired. 


Call Exe 2-3664 - Send specifications to 
AMERICAN HOLLOW BORING COMPANY 
1954 Raspberry St., Erie, Pa. 
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Valvate-Associates, Hunting- 
ton Park, California, were ap- 
pointed authorized stocking distri- 
butors for the Automatic Switch 
Company. 


James M. Ayers has joined the 
Rucker Company as sales engi- 
neer for the San Francisco and 
Peninsula territory. Also an- 
nounced was the transfer of Don- 
ald A. Anderson, who was pro- 
moted to district application engi- 
neer for the Los Angeles area. 


James M. Ayers 
The Rucker Company 


i 


ne 
Ea 


Donald A. Anderson 
The Rucker Company 


Ira L. Kasindorf was pro- 
moted to chief development engi- 
neer of the Eastern Compon- 
ents Division of Servomechan- 
isms, Inc. 


Glidden Engineering and 
Equipment Company, represen- 
tatives for Automatic Switch Com- 
pany, has moved their offices to 
211 Diane Street, Douglas Park, 
Jefferson Parish, Louisiana. 
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Char-Lynn Company has ap- 
pointed the Fornaciari Compa- 
ny, Los Angeles, as representative 


president, was formerly regional 
sales manager of Aerol Co., Inc. 
Walter S. Martin, secretary- 
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for the southern California area. treasurer was chief sales engineer | la century’s experience 


of the same company. William B. | 
<a BRITISH | 
Controlled Rubber Prod- Hydraulic Plant | 
ucts, Ine., newly organized man- & Equipment 


ufacturing and custom engineering | 


LEAD THE WORLD) 


| 





firm in the precision molded rub- 
ber field have opened a new plant 
in Willoughby, Ohio. Head of the 
company is Warren J. Sackett. 


Particulars of Members 
and their Products 
will appear in 
a future announcement. 

Paul Fornaciari 
Fornaciari Company The 


head enmusienh te senesced , Hydraulic Association 
Paul Fornaciari is general man 


ager. The firm incorporates a new- of Great Britain 
ly organized hydraulic engineering 
department devoted to design and 
application problems. 
94/98 Petty France, | 
London, S.W.1. England || 


Telephone: Abbey 1845. 


Blair-Martin Company, Inc., 
South Pasadena, California has 
heen appointed exclusive represen- 
tative of Anderson, Greenwood & J. Warren Sackett 


Controlled Rubber Products, Inc. . 


Co.. for the states of Arizona and 


California. Frederic D. Blair, Continued on next page Cables: Crusade, Sowest, London|| 





is or 
CSS IEN Za 


VANE PUMPS 


With Dual Vane Feed 





Ro Meee 


OPEN JOINT PERMITS "CJ" WIPER'S CLOSED 
A STREAK OF DIRT JOINT KEEPS THE 
AT JOINT OPENING ENTIRE ROD CLEAN 
For those dry operations requiring absolute freedom from dust or dirt 
Conroe through joint or ring to bearings or packings, we have especially 


FALL WIPER RING with Closed Joint 


(our P/N-FWR-CJ) 


In addition to the above, and since 1944, we have also manufac- 
tured For Army and Navy Use the 3 Piece FALL WIPER RING 
FWR-3C 

Spec Mil-S-5049, AN Approved, Military part numbers from AN6231Al, 
v2"", te AN6231A71, 13°’, diameter. This ring consists of 3 pieces 
essembled into one . . (1) a pate Split Wiper Ring (Body) with 
2 flanges or groove in its O.D.; (2) a one-piece split compressor spring 
assembled in groove (3) an endless cover 
band surrounding spring in groove which causes 
squeeze grip action on piston rod. 


Agricultural Uses Cover 
Squeeze Grip Action 


Band 
SPECIFICATIONS y Sens t-<gutentes 
3-6-9-12-16-20-24 G.P.M. r- lee: ond tmeia ak oi 


Max. 2000 R.P.M. the same because uniform ten- 


sion of spring under endless 
' cover band. Rods or pistons 
ROTATION do not stick or become im- 
Clockwise-Counter Clockwise mobile in ANY temperature 
. ° 0 " lad! 7 
Mounting Feet Available wh ye es ony Glee ries 
problem. Write, wire or phone us 

Ace Products Co., Toledo 1, Ohio 

Phone Cherry 36513 


G j 
“4 4 Covered by patents issued 
Fall } / tper Ring SPRING and patents pending 


LOADED 





For Mobile, Industrial, 


Write for literature 


GRESEN MANUFACTURING CO. 


628 Colfax Ave. N. Dept. H-16 Minneapolis 11, Minn. 
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\s a result of an exchange-of- 
stock agreement between Cono- 
flow Corporation and the Wal- 
worth Company, Conoflow has 
hecome an operating subsidiary of 
the Walworth Company. The merg- 
er will provide Conoflow with a 
broader financial base to expand 
research and development activi- 
ties and acquire additional manu- 
facturing facilities. As an _ inde- 
pendent subsidiary. Conoflow will 


operate under the same policies as 
in the past, at its existing plant, 
with no change in management or 


personnel, 


Hope Rubber Co., of Fitch- 
burg. Mass. opened a branch at 
17 Airport Rd., Hartford, Conn., 
and will handle tube and hose fit- 
tings made by Parker Appli- 
ance Co. Walter J. Magee is in 
charge of this new branch. 


Northrop Aircraft, Ine., 
Hawthorne, Calif., has begun 
work on a facilities consolidation 
program which includes construc- 
tion of one of the world’s most ad- 
vanced scientific engineering re- 
search centers. This new 250,000 
square feet, multi-million engineer- 
ing center will be dedicated to the 
advancement of aeronautical prog- 
ress. The facilities will include 
an engineering test laboratory, a 
low-speed wind tunnel, jet engine 
test facilities and research labora- 
tories. The new structures will re- 
place temporary buildings erected 


during World War II. 


Robert R. Johnson, newly 
appointed chief engineer for Min- 
nesota Rubber and Gasket 
Company, will be in charge of all 
engineering operations. He was 
previously general manager of 
Master Tools, Inc.. a subsidiary of 
Minnesota Rubber. 


American Engineering 
Company has moved its main of- 
fices to a newly completed office 


specify 
standard 


Dryseal-thread 
Pressure Plugs 
for hydraulic 
or fuel systems 


Use them wherever liquids or gases must be contained 
under pressure—or in place of ordinary pipe plugs. 


UNBRAKOs seal without compound. They are made of 


the same high-strength alloy steel, have the same 
internal wrenching feature as UNBRAKO socket screws. 
Fully formed threads exceed NPTF specifications. 
Standard sizes to 1'; in.—are stocked by your 
authorized industrial distributor. See him for details. 
Or write Unbrako Socket Screw Division, STANDARD 
PRESSED STEEL Co., Jenkintown 2, Pa. 


—nn 
BRA 


STANDARD PRESSED STEEL CO 
UN HO socket screw bIvISION 
—— 


JENKINTOWN EE PENNSYLVANIA 
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Speedy 
AIR VISE 


HIGH SPEED POWERFUL GRIP 


New, improved model speeds up all repeat operations—mill- 
ing, drilling, tapping, punching, bending, riveting. Both hands 
left free to produce more! Light squeeze to 2250 pounds pres- 
sure! Extra thick jaws for attaching jigs. Jaws open to 3-inches; 
1/16” to 5/8” maximum travel. Complete with foot control, 


air hose and fittings........ $44.00 


SPEEDY 1-TON AIR PRESS 
Does the work of expensive presses! 
Power factor 15 times air line pres- 
sure. 5-inch throat; Ram 0 to 5$"; 
stroke %"; table 5” x 5’. Operated 
by foot or fingertip controls. $85.00 
Order from Your Supplier or Write for Air Tool Catalog 


W. R. BROWN CORP., 2655 N. Normandy Ave.. Chicago 35 
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building in the Frankford district, Jones, president of the company, RUGGED, HEAVY-DUTY 


at Wheatsheaf Lane and Sepviva was formerly general sales man- 
St., Philadelphia. The az. ager for Gerotor May Corp. HYDRAULIC CYLINDERS 
Frankford plant has been enlarged 
substantially. The new arrange- L. J. Morris has been assigned 
ment brings together all activities as assistant district manager at Attention: O.E.M. 
of the organization. Pittsburgh for Tube Turns, a Prompt delivery on 
Division of National Cylinder ae... 
Gas Company. He succeeds low cost! 
Rivette Lathe & Grinder, W. C. Robinson who has become 
Inc., has appointed the H. A. an assistant sales manager in the 
Jones Company, Dayton, Ohio, company’s Eastern Division. T. T. 
as their representative for the Day- Thompson was added to the 
ton-Cincinnati area. Harry A. Pittsburgh sales staff. 


Built-in. 
Mechanical 
Free catalog and _—, 
engineering 
survey, 
no obligation. 


Resistoflex Corporation, pletely modern structure doubles Yy _.. PHONE... WIRE 
formerly located at Belleville. the company’s former capacity 
N. J., has moved to its new plant and a substantial addition to the 
and research facility at Roseland, new plant is already under con- 
N. J. The 55,000 square feet com- struction. 


The FLEXIBLE SEAL SEAT* 





; 4 ~ an 
Simple, Secure, Long-Lasting! , AIR EXHAUST 
: MUFFLERS _.” 


TE. 7 ea 


Stop 
Air Blast 
and Noise! 


ne. 
oo eee 1) meee 


Responsive action of the soft O-ring seal provides absolute 
leak-tightness. Instantly compresses to seal internal and ex- 
ternal pressures. Draws harmlessly around dirt particles. No 
costly precision parts; no extra end seals. Stocked in 6 standard 
Dryseal pipe and JIC tube sizes; 12 connection combinations. 
Write for data sheet. 


KEPNER PRODUCTS COMPANY 
7321 West 59th Street Summit, Illinois 


Want to get rid of annoying air 
blast, excessive noise? Just in- 
stall inexpensive MODERNAIR 
Air Exhaust Mufflers in the ex- 
haust ports of your air valves. 
Simple, rugged, non-corrosive — 
nothing to lubricate or maintain. 
Made for 4” and %” NPT port 
sizes; only 4-3/16” long, 1” di- 
ameter. Price, $2.75 each. See 
your MODERNAIR distributor or 
write us today. 


Ss 


HYDRAULIC & PNEUMATIC CORPORATION 


CHECK VALVES | bet, nna sf. 20m aspen, cou 


ak PATENT APPLIED FOR Member National Fluid Power Association 16 
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threaded parts 
ESTABLISHED DETROIT 

lane SALES AGENCY 
from Expanding to form Fluid Power 
+ Division seeks complete line hy- 
' draulic and air components as 
DUST, DIRT, agent and/or distributor in Mich- 
igan and Northwest Ohio. Large 


MOISTURE and competent staff. Good contacts. 


and Box 3456 APPLIED HYDRAULICS. 
MANUFACTURER'S AGENT WANTED 


THREAD PLASTIC Qualified to represent a prominent 


manufacturer of patented air and 

DAMAGE , vepered hydraulic cylinders. Our merchan- 
} parts dising program allows you to set 

for use up distributors, quote OEM’s, meet 

J Ty either as and beat competition. All terri- 

tories open. Please give method of 

, a plug operation, territory covered, lines 
y handled and any other pertinent 
—— Ft | information about your operation. 


METAL = Box 4456, APPLIED HYDRAULICS. 
MANUFACTURER'S 
Threaded plugs for for samples and prices 


@ cap or 


_ Write teday REPRESENTATIVE WANTED 
Y be : h — 
oe can = sure © . — Ant ead SAE interne! Nationally known manufacturer of 
r m . . . 
your customers good wi IMMEDIATE hydraulic and pneumatic cylinders, 
when you place your prod threaded parts valves and presses, a recognized 
his h ae ie eer ao : ] 
ves a Bone then —— — DELIVERY leader in the industry, desires sales 
vt e ; ; ‘{ ’ ; 
one canis 7 Nort ship representation in the San Francisco 
= ( © g area. ys ’ si , 
ment and storage with Clover Closures. There is a size and style in stock to fit all threads and Pet oe —— will — —_ 
openings. You'll be surprised how little this protection costs om , canetinn Fin “9 we at = 
“ on-co e £ es J ecognize 
the industry growth potential. 
Write giving experience, lines han- 
528 YOUNG STREET died, territory now covered and 


* 
Clover Industries, Inc. TONAWANDA, N.Y method of operation. Box 1456 ap- 
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AIR-MITE 


provuction AIR PRESS 


uith more Zuality Features 


* Solid Steel Column. Greater strength 
and rigidity. 

* Brass cylinder, aluminum end cast- 
ings, Hy-Car piston cups. 


% Accurately ground table. FI vid Power 


* Fast set-up and stroke adjustment. 


. . 
You don’t have to “baby” an atr-MITE E 
Press because they're ruggedly built to ngineering n ex 
stand the gaff of production work. From 


the tip of their solid steel column to the 
they're every inch a work i . of over 250 


heavy base 


horse tool. Feature-for-feature, you can't publications (1931-55) 


buy a better. more economical operating 
press than an AIR-MITE. 


a See Se Wee Here's a valuable reference you and your 
. associates will be using for a long time. This 
ee a call is the only published index which gives you a 
$8995 source of articles, books, reports and films 
snes dealing with the design, application and 

New 3 Way Control Valve. For safer, more effi maintenance of hydraulic and pneumatic 

cient press work, use AIR-MITE Control Valves equipment. 


Connected in porallel and positioned on either side 


of on air press, they provide a safe, instantaneous 50c per copy 


press operating contro!. Operator must depress both - 


handles to octvote press keeps attention on y In quantities of 25 or more—40c 


work-piece, honds out of the woy. For pressures 2 mit 
APPLIED HYDRAULICS Magazine 


up to 160 p.s.i 
1240 Ontario St., Cleveland 13, Ohio 














CARROLL AVENUE 
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GINEERING 


shee oe AD 


HYDRAULICS ENGINEERS 


With experience in: 





HYDRAULIC ENGINEER e Hydraulic Servo 
WANTED Control Systems 


Manufacturer of rolling mill ma- * Design of Hydraulic 
chinery offers position as lubrica- 
tion and hydraulic engineer to a Components for aircraft 
man of good personality and char- 
acter about thirty years old who e Close tolerance 
has had five to eight years experi- . : 
ence with lubricating or hydraulic machine design 
equipment or both, preferably in 
‘onnection with rolling mills. En- 
gineering degree desirable but not 
oe . > ne ° | . j 

essential. Perman nt position with Airborne weapons systems have been A brief resume form and 
xce opportunity for broad : icati i 

training and advancement. Deniy added to the list of applications for ce ao — 
by letter to Box 2456 APPLIED HY- Raytheon’s hydraulic control systems. describing our new lab- 


DRAULICS. 

. The recent expansion of our engineer- oratory may be ob- 
ing facilities makes it possible to offer tained by writing to Mr. 
unusual opportunities to experienced Robert E. Doherty. 


Classified Advertising i i 
creative en eers. 

Rates: Cost of Position Want- _ 

ed Ad is $10.00 for the first Beginning salary range—$6,000 to 


inch, each additional line 90 $10,000. 


cents. Cost of all other classi- 


es per is $20.00 for the first RAYTHEON MANUFACTURING 
inch and $15.00 for each addi- WAYLAND LABORATORY WAYLAND, 





tional inch or fraction thereof. 
Rates for Display Ads in this @ Full tuition paid accepted edu 


section will be sent on re- 


F salary review system. 
quest. loyee benefit program. 




















MECHANICAL ENGINEERS: 


A Career at Electric Boat...ls An ADVENTURE in Engineering 


In the past several years, Electric Boat has been making one headline after 
another as the nation’s first adaptor of nuclear power for propulsion. The 
Electric Boat-designed and built atom submarines, Nautilus and Seawolf, are 
already accomplished fact. 

Behind the headlines, the work of designing even more advanced atomic 
submarines goes on. Every day, Electric Boat engineers are coming to grips 
with problems in nucleonics that pave the way for applications in other fields 


There is room—and opportunity —for more engineers able to cope with 
these problems. Current openings are for Mechanical Engineers with experi- 
ence in vibration and shock, machine design, stress analysis, hydraulics, 
rotating machinery, power plants, or air-conditioning and piping. 

These jobs offer more than engineering adventure. There’s common-sense 
practicality involved, too. Electric Boat’s backlog of orders and years-ahead 
plans; its record stable engineering employment; its sponsorship of advanced 
study at leading universities and within the plant are some of the practical 
features. New England living on the shores of Long Island Sound is another. 


To find out more details about these opportunities, write us details of your back- 
ground and experience including initial salary requirements. Interviews will 
be arranged promptly for qualified applicants. Please address Peter Carpenter. 


ELECTRIC BOAT 


DIVISION OF GENERAL DYNAMICS CORPORATION 
GROTON, CONNECTICUT 


April, 1956 
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ONE LOOK 


and you can see the 


THE COMPACT, STREAMLINED 
BELLOWS AIR MOTOR — 


A complete work unit with built-in 
directional valve, speed control valves, 
and requiring but one air connection. 


Design engineers looking for simplicity and 
economy in air circuit installations will find a 
quick answer in the two circuits sketched in 
this ad. One shows a conventional air circuit 
with separate air cylinder, separate speed con- 
trol valves, separate directional valve and the 
piping required to install the circuit. The other 
shows the Bellows Air Motor—the complete air 
cylinder package—with directional valve and 
speed control valves built in, and its single 
air connection. 


But simplification of design and installation 
problems is actually one of the less important 


advantages this compact power unit offers. The 
big advantages are precision control and im- 
proved performance. Response is lightning fast; 
action is smooth and positive. And coupled with 
improved performance is minimum maintenance 
—less time out for servicing. 


The Bellows Air Motor offers you a choice of 
built-in directional valves: 8v or 110v elec- 
trical control, explosion-proof electrical control, 
manual control, or pilot valve control—in five 
bore sizes: 1’’, 1 » 214", 354" and 414”, and 
in any stroke length. 


This new four-color, 24-page bulletin gives full technical data on Bellows 


Air Motors. 


It is free on request. Ask for BM-25. Write Dept. AH-456, The Bellows Co., 
Akron 9, Ohio. In Canada, Bellows Pneumatic Devices of Canada, Ltd., 


Toronto. 


The BellOwsS Co. 


AKRON 9, OHIO 


1379A 


FIELD ENGINEER OFFICES IN EVERY. INDUSTRIAL AREA IN THE UNITED STATES AND CANADA a 
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OUR READERS ARE CHOSEN ... 


because they 


Do you know why most of our readers xet this Magazine 
without charge? How can the publisher afford to send 
the reader this leading national magazine every month 


without cost to them? Here's why 


Oo al gba > os 


Advertisers insist on 


Quality Readership 


> Ere a 


It's that simple! 


The readers local hydraulic equipment distributor pays 
us for the readers subscription to APPLIED HYDRAU 
LICS because he knows the reader is an important hy 
draulic equipment user; because he knows the reader is 
responsible for specifying and/or buying hydraulic 


equipment. Naturally, the distributor is only willing to 


APPLIED 


HURON ROAD 


qualify! 


spend this kind of money on his best and most important 


Lustomers 


i eet ort sey? RT 


This type of circulation is called 


Franchise Circulation 


eal atl 


APPLIED HYDRAULICS readers are handpicked. They 
are important people in the hydraulic equipment field- 
they are carefully chosen because of their interest in new 


ind better hydraulic products, equipment and techniques 


Thats why—APPLIED HYDRAULICS spends consid 
erable time, money and effort on every issue to make it 
worthwhile reading—realistically helpful, intelligently 


interesting and useful to our 22,449 important readers 


HYDRAULICS 


e CLEVELAND 15, OHIO 





